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THE FERNS OP NORTH-WESTERN INDIA; 

Including Afghanistan, the Trans-Indus Protected States, and Kashmir : 
arranged and named on the basis of Hooker and Baker’s Synopsis FUicum] 
and other works, with new Species added. 

By C. W. Hope. 

(Bead before the Bombay Natural History Society, cm 28th of Feb., 1899.) 

PART I.-^INTRODUCTORY. 

Thb object of this paper is to bring into one view the iuforraution 
regarding the ferns of the North-West Indian region which is lo be 
found in the stend.ard English works on ferns, and to add to that the 
results of my own obaeiwation and study, acquired during a long 
residence in India and since I left that country, 

I have limited my review to the regions named in the title, because 
my observations and study have been chiefly so liinited, 
Gollectiona were made by me in parts of Kumaon in TSOI, and 
again in 1890 ; in the Dehra Dun district— at various levels — at inter- 
vals from 1879 to 189-5 ; in Simla in 1871, and again there and along 
the Thibet Road eastward for some 50 miles in 1886, The late 
Mr. H. C, Levinge began the study of ferns after seeing what 
l ooUeotedat Simla in 1871 ; and he collected diligently at Darjeeling 
and in other parts of Sikkim, in Bengal, and also in Kashmir and parts 
of the North-West Himalaya, until be left India in 1883, and he never 
failed to give me a share of what he got, even when I had nothing to give 
him in exchange. Mr. C, B* Clarke also has several times given me 
generous contributions of ferns collected in Sikkim, Assam, and other 
parts of India, And Mr, Gustav Mann, whose fame as a botanist and 
collector has been so often signalised by plants being named after him, 
has given me in exchange fcrt* North-West Indjiyp ferns about 150 species 
collected by himself in Assam, where he waS :i^nservator of Forests for 
many years. Since the year 1881 1 have from time to time seen and 
examined all the ferns collected in the North-Western Himalaya, 
Kashmir, and the Trans-Indus Protected States by Mr. J. F. Dutliio, 
the Director of the Botanical Department, Northern India, and his 
collectors, and have generally shared in the distribution made by him ; 
and 1 have several times studied the ferns in the herbarium at Saharan - 
pur, which, under Mr. Duthie’s charge, have increased from one small 
bundle to a very considei*able collection, Since the year 1880 the 
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ferns collected in and around Mussoorie, the hill station in the Dehra 
Dnn district, by Mr. P. W. Maokinnon and Mi\ V. A. Mackinnon of 
that place, have from time to time been studied by me ; and during 
the same period extensive collections made in the Chamba and Kash- 
mir States by Mr. J. 0. McDonell, of the Imperial Forest Department, 
now on deputation as Conservator of Forests in Kashmir, have been 
at my disposal for study. I have to thank the Messrs. Mackinnon 
and Mr. McDonell for many fine specimens. I frequently exchanged 
views and specimens with the late Mr, H, F. Blanford, F.E.S., who 
collected for some years in the Simla region, and embodied the results of 
his study in a paper published in the Journal of the Asiatic Society of 
Bengal” in 1888, Probably every specimen of many hundreds 
y collected in the Punjab and Kashmir, and also in Kumaon, 
by Mr. E. W. Trotter, of Rawalpindi and Murree, in the 
years 1887 to 1892, has been scrutinised by me, and my collection has 
been greatly increased by his gifts. Major R. W. MacLeod, 
showed me collections made by him in Western Kashmir in 1891, and 
in Kumaon in 1893, and gave me many fine specimens. I have seen 
^the collections made in the Simla region by Mr. T. Bliss, of Lahore 
and Simla, an enthusiastic collector and horticulturist, and I possess 
many fine specimens given to me by him. And, lastly, for several 
years before I left India, the extensive collections made by Mr. J. S* 
Gamble (Director of the Imperial Forest School at Dehra Dun) in the 
Simla region of the Punjab, the DehraDun district of the Korth-Western 
Provinces (which includes the Himalayan tract— -Jaunsar-Bawar), the 
Tehri-Garhwal Hill State, Sikkim and Bhutan, in the North-Eastern 
Himalaya, the Chittagong and Ohutia-Nagpur divisions of Bengal, and 
the Madras Presidency, were available ; and' Mr. Gamble has given me 
many specimens collected by him in the Dehra Dun district and Tehri- 
Garhwal in places which I have never been able to visit. Early in 
1896, 1 spent some busy days in the herbarium of the Calcutta Bota- 
nic Garden, taking notes of the North-West Indian ferns there, and 
verifying conclusions as to the species included in this paper. I desire 
to record my grateful thanks to Sir George King, the late Director 
of the Botanical Survey of India, and to Dr. D. Prain, 
who has lately succeeded him, for the help they then gave me. Finally 
it may be mentioned that in 1872, and again in 1888-89, 1 studied the 
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Forth Indian ferns in the herbarium of the Royal Gardens, Kewj 
where views were interchanged not only with Mr. J. G. Baker, F.R-.S», 
but with Mr. C. B. Clarke, F.R.S., past President of the Linnean 
Society^ and Colonel R. H. Beddomoj P.L.S., the author of various 
works on Indian ferns. And, while preparing this paper, I iinexpect- 
edly found myself able to leave India and to settle at Kew ; and on 
resuming the study of ferns there — a work which was at first 
much hindered by ill-health — I soon found it advisable to refrain 
from publication until I could again carefully go thi*ough the whole 
material, and also that in the herbarium of the British Museum 
and the Wallichian Collection belonging 'to the Linnean Society, 
at both of which institutions I was made welcome. During this final 
period of study I have had the advantage of free access to Colonel 
Beddome’s valuable collection, and of discussion with him as to critical 
plants common to both Northern and Southern India. 

Following the example set by Mr. C. B. Clarke in his “ Review of 
the Ferns of Northern India, I have not attempted to make 
this paper a complete accoxint of the species enumerated in it. I 
may say, as Mr. Clarke said of his, that my paper is meant to be an 
appendix to Hooker and Baker’s Synopsis Filicum ; but it is also 
an appendix to Mr. Clarke’s Review,” so far as the species found west 
of Nepal are concerned, and the remarks on the species are in part 
additions to, and corrective of, those w^orks. They are also, and 
necessarily so, largely eorrective of Colonel Beddomo’s “ Handbook of 
the Ferns of British India, &c.,” includingthe Supplement of 1892, so 
far as it deals with the ferns found within my limits, for his de- 
scriptions of them, and remarks, were chiefly taken from the Synopsis 
Filicum and Mr. Clarke’s “ Review.” I have, aS a rule, Viven 
no diagnoses of the species which have already been deseribed in 
those works, but have merely corrected or supplemented them where 
it saeraed necessary to do so. I have written full descriptions of the 
new species 1 propose, and also in some cases of the plants I have raised 
from the rank of variety to that of species. 

References are given to three books only, namely. Hooker and 
Baker’s Sympsis Filicum^ Clarke’s “ Review of the Ferns of Northern 
India, &c.,” and Beddome’s ** Handbook of the Ferns of British India, 
^ TfanBactions et the Linnean Society^ 2nd ieries, Boti%, Tol. I (1880). 
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&c./’ with its Supplemoiifc of 1892 ; and I have quoted the name given 
to each of my species in each of those works ; though in some cases 
I have found it dijficult to identify them. As a rule, no further attempt 
has been made to give the synonymy of the species : that will be 
found sufficiently given in the books I refer to ; and as this paper is 
merely a supplement to these, and not a complete treatise, I see no 
necessity for repeating what is already in print. Mr. Clarke said in 
his Eeview:” No person is likely to undertake the study of Indian 
ferns without this book ’’ [the Synopsis Filicum] at hia elbow ; and 
I have not wished to print more repetition than the large quantity 
always absolutely necessary in work of this kind.” So I would 
say of Mr. Olarko^s ‘‘ Review” — though the price of the “Transactions 
of the Liuueau Society,” in which it appeared, is somewhat prohibitory. 
Boddome’s “ Handbook ” also must be kept at hand and the Supplement 
of 1892. A third edition of the Synopsis Filioum is much w^auted, 
though Mr. Baker, in 1891 and since, has contributed summaries of 
new ferns discovered or described since 1874 to the “ Annals of 
Botany.” 

The system of classification and nomenclature followed in this paper 
is that of Hooker and Baker’s Synopsis Filicum. Specific names used 
in the Synopsis^ in Clarke’s “ Review,” and in Beddome’s “ Handbook,” 
with its Supplement, are adhered to so far as is possible. And in 
reviving some species which, though originally proposed and named 
by competent authorities, have been dropped by recent authors, and 
in raising so-called varieties to the rank of species, I have 
adopted the names originally given by the collectors or desoribers 
of them. 

The present list admits 212 species : of these 16 are new% including 
3 which have before been described by other authors as varieties of old 
species ; 45 are new to the regions dealt with, and 6 old species are 
new to the Indian region. 20 are old species revived, or so-called 
varieties erected into species. In his “Review” Mr. Clarke 
admitted 363 species of ferns, besides many varieties, in Northern 
India, of which 16 were new. 142 species were, he said, found in 
the Himalaya west of Nepal, including Afghanistan apparently. 

No place is given in this list to so-called varieties, though in a few 
instances “forms” are noted where there seems to be a divergence 
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from the normal, due probably to difference of altitude or climate, but 
insufficient to prevent identification or to warrant s6p«araiion as a species. 
To such ‘‘foi’ms ” separate numbers are not given. So-called varieties, 
when distinct enough from the so-called types to be separately desoril)- 
ed, and, so ftir as I know,, constant as to cbaracters, are given as sj^ecies 
in the absence of any good reason why they should bo given any less 
important a position. Most of these were originally named or described 
as good species by the collectors cf them, but have afterwards been 
reduced by authors who have never seen them growing in their nailve 
habitats. In no such instance does there appear any evidence of 
origination hy variation from another known species ; and the place as 
a variety seems in most cases to have been assigned either from a fancied 
resemblance to an old species, or merely because the plant, being of the 
same genns, has been observed or discovered, and described, sul^isequently 
to the date of the description of the so-called typo plant. Such plants 
have been ranked as varieties long enough, and, having successfully 
passed a period of probation, may now^ be promoted to specific rank. 
As to most of them, the difficulty seems to me— not how to distinguish 
them from their so-called prototypes, but — how* to think and write of 
them as being near these. A(]mitt.ing, ibr the sake of argument, their 
origin by variation, they have become good and permanent species, 
showing no tendency to revert, and ought to be treated as specielT"''''"^ 
In two notable instances numerous varietiee cf plants have been setup 
by authors as growing in India, the types of which are expressly stated 
as not having been found in that region. Thus, after giving an elabo- 
rate description of Asplenium (A(hprlu7n) Filuv^fijeminaj Bornli, [fo^ma 
wopoea), apparently by himself, Mr. Clarke goes on to say that 
the typical fonn has not exactly been got in the Himalaya, and to give 
no less than seven varieties e^f it, which have been got there., with a 
short description of each. In this case Colonel Beddome, in his 
‘‘ Handbook,” follows Mr. Clarke almost verhathn^ giving all seven 
varieties. At least two of these, A, Schhnperi, A. Br., and A. pecti- 
natum, Wall., whieh have widely creeping and branching rhizomes or 
sarmenta m^i distantly springing fronds instead of the erect caudex and 
fasciculate vernation of A* Filix^fcemina^ have been recognised as good 
species by Colonel Beddome in the Supplement to his “ Handbook.” 
In the other instance, that of Napkrodium {Lastrea} Rich., 
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Mr. Okrke wrote a diagnosis, which, he said, was designed to incliide 
various North Indian ferns diflSciilt to separate from the ordinary 
European N. Filk-mas^ie,j the first four varieties following ” 5 and he 
then gave nearly as long diagnoses of each of these four, with 
figures of three of them, and diagnoses of three more varieties, 
with figures of them. Colonel Beddome gave in his “Handbook” a 
description of entirely different from that written by 

Mr. Clarke, and said the plant was found “ throughout the Indian 
region, hut generally confined to considerable elevations on the 
mounkins ” ; and he then gave foi^^ varieties, in the first of . which — 
mn B. paralMogramma^ he combined two of Mr. Clarke’s varieties 
and three other plants which had previously been described as species. 
Another of these varieties Colonel Beddome gQ.ye—]Y. cochleatum, 
Don.,— Mr. Clarke had given as a distinct species, hesitating to give it 
generic rank, though It had previously been made a new genus by two 
different authors. In his SupplemeiA of 1 892, Beddome says the Euro- 
pean iyi^Q oi Lastrea Filk-mas does not occur in India! But he 
repeatsthe four varieties given in the “Handbook,” including//. cocMeata 
(sp*), Don, and adds six new ones, two of which — JSsephrodium suhtrim- 
guldre and N, assamens£-~-U'e sub-tropical, low-level species, which had 
been described by me in the “ Journal of Botany” for November, 1890, 
and included by Mr. Baker as described new species in bis “ Summary 
of New Ferns” published in 1891. Here, then, are in India ten 
varieties of a fern which itself is said not to occur in India, only two or 
three of which Colonel Beddome can, I think, have seen growing. 

In other cases authors have not hesitated to place common North- 
West Indian ferns as mere varieties of species not found at all in 
North-West India, e.g., Pterls stenophylla^ Hk. & Gr., Ic. Fil., t. 30, 
was placed by Hooker, in his Species Filicum^ns^ mere variety of 
Pteris cretica^ L., and this reduction has been perpetuated by 
Mr. Baker. But Mr, Clarke in his Review ” altered this reduction, 
and placed P. stenophylla as a variety of P. pellucida, Presl. ; and 
Colonel Beddome followed suit. P, pelludda has never been got in 
North-West India. P. is wholly unlike it, and it is very 

plentiful in some localities round Mussoorie — exactly Hooker and 
Greville’a plant. After long and intimate acquaintance with this fern, 
I have no hesitation in calling it a species. 
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The theory imderlymg all this restriction or reduction of speeies 
seems to be that recently observed plants, however apparently 
distinct, are likely to be mere varieties of previously known and 
described species. But a variety must surjely be a variation proved to 
have originated from a known plant, and nol merely a different plant 
which botanists think resembles a well-knojvn plant, and, from dislike 
to increase the number of species, choose to call a mere variety of it. 

I am well aware that there are hundreds of cultural varieties of 
ferns— European chiefly — and that these, having been propagated 
from plants found wild, retain their characters permanently when 
cultivated, or diverge even further from the type. But such 
varieties are for the most part sports, or monsters in appearance, and 
no one thinks of setting them up as species 5 and botanists do not even 
enumerate them under the species from whi(ih they are known or are 
supposed to have originated. Fern-fanciers, on the other hand, would 
probably cease to take an interest in them if they were recognised by 
botanists as species. Such sports are rarely found in India, and when 
met with are treated ^as sports not named as varieties. The so-called 
varieties of Indian ferns are serious entities, with no eccentricities of 
form or habit, and, were it not for slight or fancied resemblances in 
them to previously described species, there seem to be no good reasons 
why they also should not be favoured with full descriptions and specific 
names. Differences of mode of growth and venation * are surely good 
specific distinctions j and yet we find plants so differing grouped under 
the same specific name, and one called a variety of the other on merely 
fanciful grounds. There is sometimes doubt as to the separate entity of 
species described in the books, because the nature of the rhizome has 
not been observed and described. For this collectors are of course 
partly to blame ; but in many cases authors are silent as to the rhizome, 
and seem to think it a feature of no importance. An isolated plant with 
a woody root-stock, perhaps nearly as thick as one’s wrist, of slow and 
almost secular growth, and which is erect, or merely decumbent, and 
throws up fronds froi^ the apex in a tuft, and, if decumbent, 
dies off behind, while it continues to grow slowly forwards, is of a 
totally different nature from a fern which has a thin, perhaps succulent, 
quickly growing and widely-creeping and briinching rhizome or 
mentumf which throws up fronds singly at greater or less intervals 
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over a large surface of ground ; and it seems impossible that the 
same species of fern can ever have habits so widely diflfering as those 
I have just described. I think I may challenge fern-fanciers to produde 
an instance of variation between such habits. It is, though there are 
others, mainly on this ground that Mr. E. W. Trotter and I have 
separated Polypodium {Plieg.), late repens, Trotter MS., from P. distans, 
Don, which has an erect eaudex, and that I am now proposing. Nepli- 
Todium (Lastrea) repens as a new species, distinct ivora Aspidium 
oclithodesy^TiOt. {Nepkrodiiim pTolixum^"&2MQi'). 

Some pains have been taken to give the habitats of the species in 
regular order from West to East,* and in sufficient detail to show the 
distribution in India ; and the distribution in otlier parts of the world 
has been carefully arranged by continents, which is not always satisfac- 
torily done in th three works here followed and reviewed. And, except 
in the ca ses of the long recognised and common species, the authorities for 
the habitats or the names of collectors whose specimens have been seen 
and are known to have been gathered in the habitats named, have been 
quoted. I have not used the mark‘‘ I ” ; but it must be understood that I 
have either seen the specimens on which I found, or have satisfied myself 
that my authority for their existence is trustworthy. This mark (!) is not 
used in the books I make reference to. As to the new or rarer species^ 
the year of collection, in other cases the names of collectors — at .least 
those of the more modern of them — are arranged, under the geo- 
graphical areas, in the order of date of collection. This much 
seems due to those who have done so much of late years, and have 
helped to make the present list so Ml ; and in many cases it is an 
acknowledgment of specimens given to myself. And such full citation 
seems to give authority w^hich might otherwise be thought wanting. 
Such an entry as — “ Himalayas, ascending to 10,000 feet” — does not 
seem at all sufficient, or even useful. Taken literally, this would 
mean throughout the Himalaya, from west to east, and at all alti- 
tudes from the plains up to 10,000 feet ” ; but in many such instances it 
turns out that the plant has been got only in the Eastern Himalaya, 
and not below (say) 5,000 feet. Again: “ Himalayas, from Garhwal to 
Bhotan,” not only involves the assumption that the plant grows from 

* The Hazara District of the Panjab lies to the westward of Kashmir, but is given 
along with the other districts of the Punjab for convenience sake. 
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west to east of Nepal, a country of many hundreds of miles in length 
that has not been open to explorers for the last 70 years or so, but 
it leaves in doubt in what part of Garhwal — a tract extending from the 
Tons to the Kainganga— the plant has been gathered. Especially in 
vthe cases of new species, or species new to India, or to the limits dealt 
with in this paper, does it seem proper to give full authority for state- 
ments as to habitat. Colonel Beddome, in the Supplement to his Hand- 
book,’’ enters Cystoptens rnontana, Link., as a species new to India ; but 
he gives Oashmir ” as the habitat, and does not give the name of the 
person who found it there. Until recently, when I found in the Eew 
Herbarium a specimen of this fern collected in Kashmir in 1877 by the 
late Dr. Aitchison, I was unaware of the authoiity for this habitatj and 
before I read of it I had believed that the plant had not been found in 
Asia, except in Kamscbatka, until 1884, when it was found in Kumaun, 
in the North-West Himalaya, at an altitude of 12,000 to 13,000 feet, 
by Mr. Duthie. Other stations for the plant were discovered by 
Mr. Dutbie over the west border of Nepal in 1886 ; hu± he never 
found it in Kashmir. So far as I know, no one besides Dr. Aitchison and 
Mr, Duthie has ever found this plant between the Carpathians in Europe 
and the extreme west of Asia. In the case of another entry in Beddome’s 
Supplement — Asplenium germanieum, Weiss — said to have been got 
in Kashmir, and therefore to be new to the Indian region — 
the collector’s name ought to have been stated. Mr. J. 0. McDonell did 
find a scrap of this species in Kashmir early in 1891 ; but he did not 
know he had got it until sometime after Colonel Beddome’s Supplement 
had been published. As will be seen, recoi'ded in the proper place, 
A. germanicum had been got previously in Afghanistan and Ohamba. 

For reasons which will be obvioup, when it is considered that this 
paper is being published in instalments, aJOi the new species are given 
first, as Part 1 1. ; and Plates of all of them will be iissued along with 
the descriptions, or thereafter, as may be found possible. Not being 
a draughtsman, I aiii at a disadvantage in attempting to give illustra- 
tions ; but Mr. N. E. Brown, the well-known botanist has caifrfod out 
my ideas and wishes YOry correctly as well as" artistically* The 
details and enlargements and arrangement of the plates are entirely 
Mr. Brown’s ; but as he could not spare time for making the finished 
drawings of fronds, Ahese hate been done, from bis aketobes and the 
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speoimens we selected from my herbarium, in Calcutta, by Bengal 
artists, under the supervision of Dr, D. Brain, the Superintendent 
of the Royal Botanic Garden, Calcutta, who also kindly adopted 
the undertaking by his predecessor, Sir George King, to have the Plates 
lithographed for me (and the Bombay Natural History Society) in Cal- 
cutta, where, as is well known from the numerous examples in the 
‘‘ Annals of the Royal Botanic Garden, Calcutta/’ such work is very efS- 
cientlydone. My very best thanks are due to Dr. Brain for having 
thus so materially contributed to the preparation of this paper, 1 am 
also greatly indebted to him, as w^ell as to Sir George King and Mr. J. 
F. Duthie, for their help in securing the co-operation of the Bombay 
Natural History Society for the publication of my paper in their 
valuable JoiirnaL To Mr. Dutbie I must also express my grateful 
thanks for having passed the final proofs for the press at Bombay, 
which has saved many weeks of time. Additional Plates will, I hope, 
be given from time to time, as I may be able to get them prepared ; 
the Society in Bombay is not wanting in liberality in that respect. 

LIST OF ABBREVIATIONS. 

Botanical Teems. 

CauS , : caudex, froia which arises the frond or stipes. 

Rkiz, : rhizome, a creeping or climbing stem, taking the place of a candex. 

SL : stipes, or stipites, the stalk of the frond. 

Fr . : Frond, or fronds, exclnsive of the stipes. 

Mh . : rhachis, the continuation of the stipes up the middle of the frond to the ter- 
minal point, , 

: secondary rhachis, or rhacMses, the main branch or branches of the 

rhachis. 

: pinnse, the primary complete divisions of a frond. 

Piml : pinnule or pinnule®, the secondary complete divisions of a frond, or com- 
plete divisions of a pinna. 

Segn, : segments, the divisions of a pinna, or of a pinnule, when more than mere 
teeth, lobes, or crenations. 

Ven , ; venation, the system of veins in a frond, pinna, pinnule, or segment . 

Costa : the main vein of a group proceeding from a rhachis. 

Intol. : involucre, the covering (cup or cap) which incloses and protects the sorns. 

Mbasuees of Length. 

M, : foot or feet. 

In, : inch or inches. 

L, : long, thus 1 in. 1., 1 ft. 1. 

Jrlx rioad 1 ^ «• 

5*7000‘: 5000 to 7000 feet altitude. 5.O-7000': 5^0 to 7000'. 
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AuTHOEs'* Names and theie Wobks. 

Moah, Sp, Fil : Sir W. J. Hooker's Speoiei Filioum,,^ 

: Hooker and Baker's 

C, M . : Mr. C. B. Clarke's ** Review of the Ferns of Northern India." 

SeM, AT. B , : Colonel B. H. Beddome's “ Handbook of the Ferns of British India'^ 
and Supplement. 

Wall, : Wallioh in Catalogue of .Plants, 

(Besides other abbreviations already in general nse.) 

Names of Habitats. 

Afghan, : Afghanistan. 

Drans-Ind, States : Trans-Indas Protected States. 

Simla Reg. : Simla Region. 

JV.-ir, P, : The North-Western Provinces of the Bengal Presidency. 

The Himalaya Range of Mountains. 

I), B. Bist , : The Debra Dun District of the N.-W. Provinces. 

T. Gar'i, : The Tehri Garhwal State In the N.*W. Himalaya. 

Brit, Oarli, : District of British^Garhwal. 

JV. Ind, : Northern India. 

: Central India. 

Centr, Prov.i The Central Provinces of India. 

8, Ind. : Southern India. 

: The Malayan Peninsula. 

Masc, Isles. : Madagascar, Mauritiug, Bourbon, etc. 

Vy, : Valley. 

(Besides other usual and obvious abbreviatibns.) 

CoLiiBCTOBs' Names. 

Aitclh, : the late Dr. J. E. T. Aitchison. 

: Colonel R. H. Beddome, 

Blanf, : the late. Mr. H. F. Blanford. 

Bliss: Mr. T. Bliss. 

C, B, Clarke : Mr. C. B. Clarke. 

Davidson : Colonel Davidson. 

Buthie : Mr. J. P, Duthie and his collectors. 

: the late Mr. M. P. Edgeworth. 

Gaoible: Mr. J. Sykes Gamble. 

: Mr. G. A. Gammie. 

Mook, Jil, : Sir J. D. Hooker. 

//oj70 : Mr, 0. W. Hope. 

Jacguem, : Jacquemont. 

Ring : Sir George King. 

: Mr. J. H. Lace. 

lev. : the late Mr, H, C. Levinge and his collectors. 

Maekimons : Mr. P. W. Mackinnon and Mr. V. A. Mackinnon, and their collectors. 
MacLeod : Colonel R. W. MacLeod. 

: Mr. J. C. M'Doneil. 
ilfaan : Mr. Gustav Mann. 

>R. .BZiwA : Mr. B. Blinkwoith. 

: Mr. B. W. Trotter. 
iT. J. : Dr. T. Thomson. 

; Dr. George Watt. 

XTo be cofiiimted.) 
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Part IL 

NEW SPECIES* 

Genus 8 — DAVALLIA, Smith. 

Snbgenus — Leucostegia, Fresh 

6. Davallla Beddomei, n,sp.—J^a 2 f. creeping on trees, hard, woody, 
branching, densely clothed with light-brown, large, broadly lanceolate-acuminate 
scales, peltately attached near the free base, thickly overlapping each other, not 
adpressed, persistent; st articulated on rhizome, and clothed like it for a 
short way up, -and with a few large scales scattered higher ;/r. lanceolate- 
acuminate, sometimes much attenuate at apex, lowest pair of pinnse hardly 
shorter than next two pairs above, 5—14 in. L, and up to 6 in. hr., bi4ripinnate, 
and sometimes deeply quadripinnatifid; pirn 15 — 20 pairs besides the pinnati- 
fid apex, distant, lowest pair subopposite, others increasingly alternate until all are 
equi-distant, lanceolate and sometimes much acuminate, suheqnal-sided, lowest 
pair broadest and sometimes with inferior pinnules next the stipe enlaiged ; 
rhachis of pinna slightly winged ; piml up to 12 pairs besides the pirmatifid 
apex, those on superior side of pinna slightly longest except sometimes on lowest 
pair of pinnse, in My fertile fronds cut down to a winged rhachis, leaving up to 
6 pairs of tertiary segments free, which again are deeply cut down into three or 
more unequal-rided lobes either simple and non-soriferous, or cleft into unequal 
horns and then soriferous; textwre herbaceous ; colour of fronds olive green, 
—of stipes and rhachises more or less pink ; veins oi tertiary divisions pinnate 
in the lobes : veinlets of lobes simple or abruptly branched into two parts curv- 
ing round into the hooked horns of the ultimate soriferous lobes ; one at 
the base of each cleft lobe aoross^the forked veinlet ; invol persistent, nearly 
as wide as the cleft lobes. (Plate 1.) 

Punjab: 9-10,000V Trotter ; Simla Beg. S-1 0,000V Collett, Blanf., Hope, 

Bliss, Lace : commou at these elevations. 

N.-W. P, : B, D, Bist.^Jamsar 7-9000', Hersehel, Buthie, Gamble, Mrs. Stanstieia ; 
TMarh, 8-10,000', Lev., MacMnnons, Gamble; 8-10,000', Duthie; 

i:«fmaw»8-lC,000', Buthie, Trotter, MacLeod. 

Distrib.— : N. Ind. CHim.)—Hepali Sikkim j Bhotan. 

^ The serial numbers prefixed to the New Species show their place under each 
genus in the General List (Part III), where the names only will be repeated. 
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I dedicaiie this beautiful species to Colonel Beddome, who has done so much 
for ferus, and who has shown me that it is ondescribed. It is the high-level 
plant which is not got in the parts of the Himalaya most frequented by Euro- 
peans, and consequently has been seen growing, or noticed, by few collectors. 
It can never be mistaken, in growth at least, for the low-level plants, so com- 
mon in the outer range of the Himalaya, be these pulcJm, or D, pBmdo-- 
cy8to]^teri$^ or D, Mavayi. Ihe fronds are never deltoid, or even subdeltoid, in 
shape, as are those of D. pulchra and Z>. pseudocysiopteris, and the stipes 
are generally comparatively short, and, like the rhacbis, pinkish in colour, 
which tinge gives a character to the plant,. The large, broad scales of 
the rhizome, suggesting pale-coloured raisin skins, are very characteristic. 
It is sometimes difl5oult to separate the members of this group by their 
ultimate cutting, as that seems to vary with age of fronds and degree of their 
fertility; but I consider the difference in shape of fronds, in scales, in colour, and 
in habitats to be quite sufficient distinction. Blanford, who called this plant 
D: pulchra, Dbn, said — The typical form, distinguished by its red rhacbis, 
obtuse segments and ovate scales of the rbhsome, is abundant on trees on 
Eamalhori and Hatn (Mts.) above 8,500 ft., but does not occur lower.” 

Heuus 12--CHEILANTHES, Sw. 

6. 01ieilailtliesdllbia,n.8p.—(7^wi. erect, undistiugufehable— hidden 
by the numerous stipes ; st densely tufted, stout, round, about as long as the 
fronds, when young— thickly covered with linear-lanceolate hair-pointed scales 
with dark centres, which diminish in size and become paler in colour upwards, 
and are there mixed with small, pale-brown, chaffy scales and tomentum ; when 
old^ less densely clothed, and then appearing glabrous and almost black be- 
tween the scales; /n lanceolate, somebimes 1 ft. and upwards in length, pinnate ; 
pirn, pinnatifid nearly to the rhacbis, lower pinnae as long as or longer than 
those next above, and with lower sides enlarged ; /r., of two sorts, ( 1)— the broader 
herbaceous in texture, with pinnae and segments broad, destitute of powder 
beneath, secondary rhachises and costae with a few, narrow, pale-brown scales, 
but no tomentum ; invol distinctly separate at tips of veins, often not 
extending to apices of segments, and often without son, (2)— the narrower 
coriaceous in texture, with pinnae and segments shorter and narrow ; rhachms 
and costae densely clothed with pale-brown to nearly white broad and also lo£tg 
chaffy scales, and tomentum, and under surface of lamina completely covered with 
white powder ; invol broad, confluent, all round the segments, much lacerate 
sjtid ciliated. (Plate. II.) 

N.-W, P. ; jD. jD. DUt-^On the cart roaU from Kajptir to Mussooree, at about 4,000 
ft. altitude. 
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Ghitara Sa'^i CrlitK 


1, Rhizome atidpmri •af a dG^iaxA natural si«a, S, Pcation odL*a jMsiwile -frcfim tlie pinna :fijf Z maj^xfiei 
2 8:3 Eiitirc piim« iwin tW m a diameters. 


Rionds.natural sioe. 6 ^ Scn^us witKinHusium, rna^fie A lO diameters . 

4 PorU 0 n. of a piniwlc 'from tW i^ond. 7& 7^i. Scales ■fi*omrliiaanie -mag^nlied. 5 . diameters 

3 Celfr from t^e middle scale, nua^tulied so diameters,. 
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GHEILANTHES DUBiA, u. sp. ; '' 7S:c."iui^oa liui: 

1 Portion afplAnt sK«wn^ the tvroiiids a£‘ fhonds, A.AB 4/hid^sluiti irora Oii/ttie froad, XlQ, 

2. Pmn.ulc of sami-Barrea itcaid, X3. 5 iiota s’-.'pos, >C 5. 

3. >• fertile froad, if 3, 6 Fertiou cf scale st-ipL-i,--,. 



TEE FERNS OF NORTH’-WESTEEN INDIA. 


■19 


This fern grows near the highest range of C. Don, and* at aboiit 
the lowest range of G, albo-marcfimta, Clarke, which two species ai'e verj 
unlike each other in general appearance and habit, perhaps agreemgonlj iti* 
having two sorts of fronds, differing as above described. It is much larger 
than G:ntfa, and has the general appearance of very large plants of 6^. 

except that none of its fronds are deltoid as some of those of the 
other, species are ; but it beai*s fronds some of which might be referred to one 
species and some to the other, and, as I caiinot refer it as a whole dearly to 
either, I give it an independent name. It may be a hybrid between f7. 
margimta and 0 . rufa. 

Colonel Beddome says (Handbook, p. 94), under (7. rw/h— ‘‘ Very near t h« 
last species “.only tomentose. I have some specimens 
from Garhwal I hardly know^ which to refer to, the tomentiim being present , 
but very sparse ; the difference between the two is only a question of the^ 
tomentum, and both may well be varieties of fmnosaT I lived for sixteen 
years in Debra and Mussooree in the midst of these species of 
and I must say I know of no three species of any genus which are moi’e 
markedly separate in character and general appearance than these three are. 
G,fmnosa, in those parts at least, never varies, and is as typical v^hen growing 
iu the Easpana Valley at Rajpur alongside of (7. rtifa as it is many miles south 
of any known habitat of that fern. €, alhcHnmrginata looks quite a different 
plant when growing in exposed rook crevices, or on walls, from itself growing 
in soil and shade, but it is always clearly distinguishable from 0, rufa. C. Tvfa 
is always spread out flat on the face of the rock in which it is rooted, tliough 
occasionally it grows, in soil above or below rocks. I think I have never seen 
rooted in rock. I do not think Colou.el Beddome has ever seen 
(7. fzy/a growing. He has probably been misled by the fact that both that 
^'^mQ^mdL C.albO’-margiimla are somewhat dimoiphous, though where the 
resemblance of either to (7. /mnm is I cannot see. 

Genus 20 — ^ASPLENIUM, 

Subgenus— A thybiiim, Both, 

22, Aspleninm tenellum, n. %^,—Allantodia imella^ WaB. in Herb. 
1821, under Asplenium teml/rmsy WuH. Cat. No. 206. Plants isolated, 
10—22 in. high, according to age; erect, small: st tufted; 

or, if eonsfcramcd, procumbent, and stipes springing in close longitudinal 
sequence : afew lanceolate-acnminate brown scales on base of stipes; st.^ 
except close to base, naked, slender, sometimes nearly equaliing the 
frond in length ; /n broadest at middle or below it, narrowing slightly 
towards the base and rapidly towards the acuminate apex, bipinnate, 6 13 in. 
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I., lurely loiiger, 3—6 in. br. finn^ 10— 18 pairs (according to size of frond) 
besides the acuminaie apex, well apart, stalked, ovate-aenminatej 1| — 3 in. I, 
.T_l in. br,, sometimes broadest at base, generally like the frond in miniature ; 
SiH^ondary rhaeliis fiat above, keeled below, becoming winged above the lowest 
tew pans of pinnules ; pimh 6 — 12 pairs below the acuminate apex of 
the puxiia, oblong and blunt to falcate, unequal-sided, lower side out aw*ay, 
divided more or less deeply into 4 — 6 pairs of blunt toothed lobes or segments ; 
upper srirface furnished with long weak setce^ springing from the sides of the 
secondary rbachis and the costa of the pinnule, and in large fronds also from the 
veins; texture herbaceous; vm, pinnate in the pinnules, and forking in th(r 
ultimate segments ; mrl in a double row close to the costa along the vein and 
the superior veinlet of each lobe, sometimes one, or a pair^ away from the costa 
in the anterior lowest segment ; invol. persistent, opening towards the costa or 
the main vein of tlie enlarged lowest segment. (Plate IV.) 

HiB. KASH. : KuUioar, T. T. 14-11-48, PtejAB Simla 6-7000', 

Blani, 1883, Bliss 1891. N.-W. P. : i). D, Dw^.—Sowdrna N^la 4.600', Macldnnons 
1878-79, P, W, Macklnnon and Hope 1881 ; Jagesar and Phurki 6000', 

S, and W. 1848 j near Naxni Tal 5600', Hope 1861 ; Balam Valley 7-8000', Dnthie 
Ho. 8(124, 21-8-84 ; KMti to Dwali 70-7600', Trotter Ho. 817, 1891,* Gori Valley 
above Bugdldr 9000', MacLeod 1898. 

DiSTBiB — : H. Ind. (Him.) W. Nepal : Nampa Gadh 12-13,000', J. E. Eeid 
1886, com. Dnthie No. 6244 : very long. Nepal, WalUoli, ButMe, 

A rocks, or by the side of small 

streams, in forests on the Himalaya. Intermediate between A. nignpes and 
A, tmuifrons, Wall. Distinguishable from the fonner by the shorter stipes, more 
delicate habit and more elegant cutting, and distinguishable from A, temifrons 
by the sm:iller size of the plant, slender stipes, generally more attenuate pinnae, 
and by not being proliferous towards* the apex of the fronds. 

A. tmellim^ Wall, is given in Hooker and Baker’s Synopsis Filicum as 
merely a form of A, Fllix-fcemim^ Bernh., “ with the midrib of the pinnae 
and pinnules beset with film yellow spines or strigillee but in the living 
state the two plants arc altogether unlike. In the Walhchian collection in 
the Herbarium of the Linnean Society, there is only one frond ticketed by 
Wallich, Allantodia tenella^ Wall., “ Legi in Naixalia 1821’’ : it is long and 
naiTow — 11 1- in. I, 4 in, br., with sori very costal, hke the Sikkim high- 
level plant wliich Mr. Clarke called vm\ alpina of A, nigripes^ and the Khasi 
Hill specimens alluded to in this paper under A. nigripes : the pinna? are distant 
and very naiTow— about iin. br, only, and just enough of tht upper surface 
is visible to show that it is setnlose. In the British Museum Herbarium 
there are two sheets marked “ Allmtodia Wall in Herb. 131 " (possibly 
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Oat. No. 231 is meant, as A, mctinatum^ Wall. Cat. 231, with soiue A^ nignpes^ 
is mixed). 

Moore, in the Indm FiUcum^ gives AUantodia (?) Umlla, Wall as a synonym 
of Athyrium tmuifrom^ Moore. 

26. A. mpioola^ n. Plaints isolated ; cmd, suberect or procumbent^ 
slow-growing ; 8t densely tufted, sprinsring from allround the oaudex, short and 
thick and curving towards the vertical, the bases persistent, clothed with 
narrow hah>pointed dull brown scales, above glabrous ; fi\ narrow lanceolate, 
aouminate at apex, simply pinnate, deeply pinnatifid, naked except for a few 
fibriUm on main rhachis, herbaceous to subcorkceous, generally (curving 
laterally near the base reversely from the direction of tlie stipes, the lower 
pinna) becoming distant and dwindling in size ; np to 15 in. 1. and probably 
more, by S — 4 in. br., rarely broader ; pinn. 20 or more pairs beKsides apex^, 
becoming distant towards the base of the frond, sessile and decurrent both 
ways on rhachis which becomes winged towards apex, | — ^ in. br., falcate, 
broadest at base and anterior lowest segment longest cut down sometimes 
nearly to the secondary rhachis into broad falcate segments spmulosely toothed 
at point and on both sides, or, in lai^e specimens, lobed, and then the lobes 
spinulosely soothed in correspondence with the veinlets ; ven. pinnate in the 
segments ; veinUts one to each tooth or lobe, and forked in the lobes ; vena- 
tion distinct on the lower surface ; sori one to each vein, on the anterior 
veinlet of each lobe, or in the fork of the veinlets, short, straight, or some- 
times hippocrepiform, Rooking lai’ge and roundish when ripe; brown, 

persistent at least till sori ripen. (Plate V.) 

The above description has been written from fifteen sheets in my possession: 
there is no other descripition, except that Beddome gives A. rupicoki^ Edgew., as 
Vk sjnonjm of A. Filix-fmnim, var. rdusan which he describes briefly. 

Soma at least of Clarke’s 7'etusa is (juite different from the present species, 

Hab.— Kashmik, rix Pmjal^ south slope 9000', Lev. 1875. Fm^fAB-^Charnba 
8000', Baden-Powell 1879, 9000' McDonell ; XuUu 7-8000', Trottey ; Mandi State 
9-10,000', Trotter ; Simla, Edgew., and Naghanda 29-9-31, Lady Da 1- 

housie, Herb. Wight, in Herb. Hort. Kew, 7800', Bliss; Ridge east of Simla from 
Mahasu to Baghi 8-10,000', Cramble, Collett, Blanf ,, Hope, Trotter, Bliss. 

N,-W. P. : D. D. Dist. — Jaunsar 7500', Gamble; Mnssooree 7000', Hope (once seen), 
jB, Qarhn — near Euaii Pass. 11-12,000', Duthle No. 5150; Kaini Tal 

Davidson 1876, China Mfc. 8500', Trotter ; Byans— Palang G-adh 9-10,000', Duthie ; 
Pindar Gorge 9-10,000', Trotter No. 885 (whole plant Sin. high, fronds fertile, 
1 in, br.) ; Gori Ganga Valley— Bngdiar 8600', MacLeod. 

This is a veiy distinct species, both in structure and habit. It gTows in 
the crevices. of dry exposed rocks, and, late in the season at least, always has 



26 JOURNAL, BOMBAY t^ATURAL HISTORY SOCIETY, Vol.XIL 


stumpB remaining of stipes representing fronds larger than any then exiting. 
Probably the longer fronds get broken off by the wind, or cropped by cattle 
or goats, during the rainy season. Blanford had been calling the plant 
A» iSchimperi^ A. Br., narrow form; but when I collected it in 1886 I 
thought it distinot and new, and proposed to call it A, rypestre. On going 
to Kew in 1888 I found a specimen collected by Edgeworth, and named by him 
A, rupkola. Meanwhile, Mr. Blanford seems to have entered the fern in his 
list of the Ferns of Simla (Journ. Asiat. Soc., Beng. 1888) as A. Filix-fmmina^ 
var. retiisa, Deene., subvar. dongatay Clarke, from sheets at Kew so marked by 
Clarke. This subvariation is too metaphysical for me, and, as the plant is 
unlike A. Film-fcemim in every respect, I give it as a species, and adopt 
Edgew’’orth’s name as being very appropriate. I disagra^ with Beddome when he 
sajg that the fronds are very similar to those of A. Schimperiy A. Br., but almost 
always only bipin natifid. A. rnpicola is very gradually narrowed towards the 
base, whereas A, Schmperi is hardly narrowed at all ; and I have never 
seen the first-named species with fronds even nearly bipinnate ; but probably 
Beddome, as Clarke does, includes in the variety reUsa of A. Filix-fmmma 
other plants which I do not know. In the Calcutta Herbarium I found, jind 
separated, a good many specimens of A, rupkola, but I omitted to note par- 
ticulars regarding them. 

Genus 22 — ASPIDIUM, Sw. (in part). R, Br, 
Subgenus---PoLYS'ricHTO, 

8. Aspidilim Dutlliei, n. sp.— Ptefe with erect caudioes in dense 
tufts ; st, short, stout, i— 2 in, long, densely clothed with large pale-drab, 
almost straw-coloured, scales, which extend up the rhacMs to the apex of the 
frond, dinfinishing in size upward, and along the costae on both surfaces, under- 
neath protniding from among the sori ; fr, 2 — 4, 5 in. I, narrow, linear, 
simply pinnate ; short, blunt, hardly auricled, broadened at base on both 
sides, merely lobed or crenate above, markedly alternate ; upper surface covered 
with small white glands or setae ; teostnre subcorlaceous ; sori about 4 pairs to 
a pinna near the costa. (Plate VL) 

N.-W. P. : T. Dudu Glacier 1445,000', Duthie No. 396, 19-8-88; Kntti 

Valley, above Napaleba, 13,800', Duthie No. 3708 Qn part) ; -Lebotig Pass 

16-17,000', Duthie No. 6284, 1886. 

Nepal, West— N ampa GMh 13-14,000', Duthie No. 6233, 1886. 

I have felt obliged to separate this plant from A, lachmmse^ Hook,, both 
because it differs from that plant in appearance, and because Hooker’s description 
of A, UAcmrm cannot be made to cover it. Nor is that description correct for 
even the type plant, especially as to the cutting of the pion®, which can hardly 
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be called serrate, mtioli less spiuoso-serrafced (Syn. Fil), or “ spiuosely- 
serated or crenate-sexrate (Bedd.). Glarke says — ‘‘ Margin, crenate-semte, 
scarcely spinulose/’ I should say certainly not spinnlose. The pmii9B of 
neither plant are araiculate, as those of most Polystichumsare. The distinguish- 
ing features of A* Duthid are — ^the short and stiff stipes and stout rhachis ; the 
dense covering of disproportionately large, very pale, scales : and the white 
B&tcBQix the upper surface, and the coriaceous texture. Judging from the 
few plants which have been gathered, some with few fronds" left on them, but 
mth numerous stumps of thick stipes, this specks produces larger fronds than 
have yet been seen. 

Genus 23-FBPHEODIUM, m 
Subgenus — ^L asteba, Presl, 

4. Neplirodium Gamble!, n. sp. — Plants isolated ; caid, erect or 
suberect ; nt stout, 9 — 24 in. 1., densely clothed throughout with long dull-brown 
scales up to in. 1. by in. br., which diminish in size rapidly and . get 
(ferker in colour above two or* three inches from the rhizome; rh, similarly 
clothed throughout with dark brown or black hair-like scales which extend a 
short way along the sec, rh, ; ft, simply pinnate, — 8 ft. L by 9 — 13 in. 
br. ; pinn. up to 30 — do pairs, very shortly ^talked, cordate with bases some- 
times overlapping the prim, rh,, narrow, generally broadest at base owing to 
enlargement of lowest pair of segments, abwe that ^ — | in. br., hardly nar- 
rowed below middle of length, and above that gradually to a not very acuminate 
point, cut down i— Jth towards sec. into numerous segments, one for each 
main vein with, margins rounded upwards from the sinus, the lower afterwards 
running parallel with the to an ogival mncronate point, margin some- 
times rmduMe and slightly toothed ; feiture coriaceous, brittle when di’ied ; ven. 
pinnate iu the segments, lowest pare of veinlets taking off at or near costa of 
pinna and curving upwards to near the sinus, but sometimes stopping much short 
of it and then often not soriferous, others running into the lobes, and all stopping 
short of the margin and having thickened ends ; son small, 2 —3 to a segment, 
on lowest pair of veinlets and next veinlet above, appearing grouped in triplets— 
two son belonging to one segment and the third to the next superior segment 
shrivelling on top of jipe sori but often persistent. (Plate YII — drawn 
from a Darjeeling specimen.) 

Punjab: (SrnZa Above Simla, Col, Bates,'” Hooker ia Herb. Hort. 

Kew. “Lastrea atrata ?? Wall.'” K.-W. P, : “ Garkical P. W. Mackiunon 1S81 ; 
Kumaun — S. and W. 1848, No. 3. 

Disteib. — Asia: N. Ind. (HimO Sikkim— Darjeeling C-7000', Gamble 1870, Nos., 
6068 and 7076, Lev. 1899, 7000' ; Bhotan — Dhnmsong 0000', Gamble 1S7(>, No. 254 ; 
Assam— Shillong, Clarke 44 635, 1886. 
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Many yeai*s ago I separated, from among N^hrodium F, mas, Ym 
paralMoffram7mmi, Kze. in Liimsea, HooJcy in the collection of the Messrs. 
Mackinnon, several specimens as differing in cutting and venation. And more 
recently I observed in Mr. Gamble’s collection, in the N. Mrtipes wrapper, the 
specimens above enumerated from Darjeeling, Bhotan, and Shillong, the two 
latter sets having been marked by Mr. Clarke Lastrm Mrtipes, On the ticket 
of No. 7075 Mr. Gamble had WTitten-—“ This seems to be placed by Clarke 
together with what we have usually considered true ‘ hirtipes ’ {see my No. 
7154), but the two ferns are quite distinct in locality and habit. No one 
gathering them together in Darjeeling could say they were the same !” When I 
told him I agreed as to this specific diff "once, and that I proposed to describe 
the plant as a new species, Mr. Gamble gave me tins specimen. Except that the 
frond and pinnm are narrower, and that the scales on it are paler, I cannot see 
that the North-West Indian plant is different,. The venation is like that of 
iY. hirtipes, but with perhaps more veinlets in a group. I have not seen either 
plant growing ; but even without the support of Mr. Gamble, who has gathered 
both, I should have no hesitation in describing the present as a new species, 
distinct from N. Mrtipes — the principal points of difference being (l)the 
stouter stipes and rhachis ; (2) the more numerous and narrower pinnsB — the 
lower ones deflexed ; and (8) the fewer sori. The free portion of a segment 
resembles in outline the head of a bird with a small beak. 

I observed some specimens of iV*. in the Calcutta Herbarium, but 

had not time to note particulars of them. In Mr. Levinge’s collection in the 
Dublin Museum I have lately seen a very fine specimen of tliis fern, named 
which I noted as having a thick stipe 19i- in, I. with a frond 
28 in. l. by 18 in. hr. below the middle, and almost 12 in. at the base 
measured along the deflexed pinnae. There are about 85 pairs of pinnae, besides 
the abruptly narrowed apex. The texture is coriaceous. And in the Edinburgh 
Herbarium-^which has lately been greatly enriched by the acquisition of the 
late Colonel F, Henderson’s collection of ferns— I found a still larger, though 
imperfect, frond which must have been 8 ft, in length, besides the incomplete 
stipes w^hioh is 22 inches. This is the Bhotan specimen cited above, and Mr. 
Gamble’s ticket bears — Kephrodium Mrtipes, Hook., ex C. B. Clarke, but in 
my opinion a different species.” With this specimen, which is unmounted, is a 
loose slip, in Mr. Levinge’s writing, as follows We always called this fern 
L, cuspidata here ; but it clearly is not. It differs from the typical A, hirtipes 
considerably, especially in habit, growing in great tufts like X. patefitissma, I 
think it should be considered a variety (initialed) H. C. L. 14-11-80.” 
Another slip in Colonel Henderson’s writing bears These specimens are 
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from the Himalayas, and though I suppose you will call them L, Mrtipes^ they 
seem to pass on and ran into Lastrea cmpidata,^' I need not here consider 
whether xV. cmpidatum and N. Mrtipea are distinct species ; but I may say that 
I think* iVl GamUd is the farther removed from E. cuspidatum. I have seen 
one or more specimens named E hirtipes in Colonel Beddome’s collection, 
which I should name E. Gamhlei. 

6. N, repens, m sp. — Bhiz. widely creeping and branching, and throw- 
ing up fronds ^ im to lin, or more apart (sometimes forming dense beds) 
I in. thick ; stiff and ligneous when dried ; st. naked or with a few deciduous 
scales at base only, upwards becomii^ downy or villose, as are the rhachises, 
3 — 6 in* loE^ below the auricles of the frond, rarely longer ; /n ovate with an 
acuminate apex, but suddenly reduced below and continued by almost linear- 
auricles down the stipe, which dwindle in size until scarcely visible, auricles 
sometimes bipartite with segments pointing up — and downwards, simply pinnate, 
2—4 ft. long including auricled base, by 6 — 12 in. br. • pinn. numerous, 
close, not generally more distant towards base (but the auricles increasingly so), 
acuminate, width from ^ to 1 in., rarely more, generally under f in., cut down 
nearly to the sec. rh. into very numerous naiTow parallel-sided round-pointed 
segments which are closely set — though always separated by a narrow sinus, 
slightly carved upwards at apices ; texture herbaceous or sometimes subcoriaceous, 
the costa thiCkly and the veins sparsely clothed on both surfaces with short hairs 
or down ; ven, of segments simply pinnate, attached to or abutting upon ^ but not 
branching from, the rhachis of the pinna ; ven. 6 — 18 pairs of veins, running out 
to the edge, the lowest pair just above the sinus ; sori small, one on each vein 
except near apices of pinnae and segments, where they are wanting, medial or 
sometimes rather nearer the margin ; invol. glabrous, persistent, sometimes 
Snivelling. (Plate VIII.) 

Pustjab: ChmiU-^Ch&o Sao) 6000', C. B. Clarke 23606, 7-10-74 (?) ; Ravi 
Valley 5000', Blanf.; Ohamba 6-7000', J. Marten 1897 ; 8000', Trotter ; 

KuUu 6-7000*, Trotter ; Simla Simla 6000', Collett ; the Glen 6000', Gamble; 

TJsan Valley 4800',BIanf.; “ Common in ravinee below 6000V' Blanf. in List (under 
W. prolimm ") ; Bliss 1890, several stations. H.-W.iP.; D. D. Dist . — Jaunsar ; Eupin 
Valley 4500', 0. G. Rogers ; Tons Valley 3000', Gamble ; “Dhoon'’ (in the Debra Dun) 
Vicary ; Sutoa Kala 4506', P. W. Mackinnonand Hope 1881; Sabasradbira 2000.# 
Hope ; Mussooree— in Herb. Dalzel, King, Horscbel, Mackinnons, Hope ; T. 

Phedi 4-5000', Buthie ; Karim 6300', S, and W\ ; Naini Tal, Hope 1861 

Cbippleghdt and Koonoor, Davidson 1871 ; near Askot 4-6000', iDutbie 1884 ; Nalena 
Valley 47-5000', Hope 1890 ; near Btos 6600', Trotter 1891 ; Kaini Valley— Bbama 
4200', MacLeod 1893. 

Disteib.— A m : N, Ind. (Him.) Nepal— 849. Aspid. No. 29 ; «< Legiin 
Napalia 1821 ; Sikkim and Bhotan (?) ; Assam— Shillong 6C00', €. M Clarke, If. 
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4/r/: Sierra Leone----near Free Townj H,H John%ton, J/f,; Madagascar ? (if. 
Baker). 

in giving liaMfcats for this fern I am obliged greatJy to asstime from their 
other eharacters what sort of rhizome many herbarium specimens must have had, 
As already said, under N, prolimmy^^%x, I have seen no plants of this section 
from North-West India with an erect caudex and tufted stipes. I should now 
add— except of the next species W. xylodes^ Eze, In the Synopsis nothing is 
said as to the rhizome of N. prolimm, Baker, though that is sometimes the most 
important part of a fern ; nor does WiUdenow mention that of his Aspidmm 
prolixum. Nor does Clarke say anything as to rhizome, but says — tufted, 
meaning stipes in tufts, which I consider to imply that the caudex is thick 
and erect or subereot. Beddome is bolder, and in giving Lastrea oef^hodm, 
of which he says N.prolmm, Baker, is a synonym, he writes— “ Caudex erect, 
stipes tufted;^’ And among aU the specimens in the Kew Herbarium, named 
N. ochthGdss and iV. prolixum^ there is not one with an erect caudex, and I 
think only one with a creeping one, namely, Mr, Clarke’s No. 44652, collected 
at Shillong 6100', 6-9-86 ; and to the fact of the creeping rhizome Mr, 
Clarke has called attention, as though it were an abnormality. 

On referring to Kunze’s description of he 

Rhmma jtivmile taninm olsmavi^^ and of A. xylodes he says only — 
^^rUzomate. , • . . As to the shape of the frond, Knnze says A. 
ochtJwdes diffei’S from *4, among other pariiculars in having Imi 

sensim aiimtiaia^^ ; mi A. xylodes from the other, thus — basi abrvpia con- 
trada” Kunze’s W. ocUhodes^ihmfm% has a frond gradually attenuated at the 
base, and not suddenly reduced to mere auricles as in iY. repens and N. xylodes 

RmkQV in thQ Species p, 10&, gives No. 87 W. {Lastrea) 

ocMhodes, Hook., and for description a verfeitim copy of Kuuze’s ; and then — 
^‘^var. fl 5 , frond much attenuated at the base by the dwarfing of the pinnae, 
Aspidmm ochthodes^ Kze. in Linnaea, XXIV, p, 282. Mebt. Aspid., p, 82 ; 
var. 3 ., the lowest pair (several pairs) suddenly abortive, reduced to large 
tuberculated glands. Aspid. tylodes, Kze., in &c. ; Mett. Aspid., p. 82, vix ab 
Aspid, ochthode diversom videtur. Aspidium glanduliferum, Wall Oat. 347.” 
Wallich’s type sheet of No. 347, Aspid. glanduUfenm, Wall “ Napalia 1821, 
is the plant I take to be iV. prolixurn^ Baker, with pinnae gradually reduced 
in length below and broadeuiug into butterfly-shaped auricles ; there is no 
rteome : the stipe, though mcomplete, fe 36 J in, I ; and there are about 19 
paii'siof auricles diminishing in size to a mere trace only. Baker’s iV prch 
limm is said to have a prominent gland at the base of the pinnae, I can see 
no glands on an^ specimens of JN. repem. 
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Wall, in the Linnean Society’s Herbarium— 
“ Aspid, No. 29 : Legi in Napalia 18'21,” named by Mr. Clarke-— A", canian 
Baker, v, prolhum. Baker, is N. repens ; there is no rhizome, but the' finnd is 
suddenly diminished to mere short linear auricles, not butterfly-shaped: one 
frond is aurioled for 21| in. 

"Mr. Blanford never gave A", Baker, as other than a synonym of 

N.proUxiim, audio his' published paper (Journ. Asiat. Sou. Bengal, 1888) he 
said — I include herewith the foims from Simla that have been referred to 
A camm^ the type of which is a specimen of unknown origin, grown at Kew, 
and having sub-marginal sori.” (I may here remark that there are several 
pot plants in the Kew Temperate Ferrf-house ticketed A. canwn^ which are 
downy enough, but they have not creeping rhizomes and have stipes densely 
tufted.as Baker’s description says.) But in their joint ‘‘ Supplementary Note on 
tie Ferns of Northeim India,” read before the Linn. Soc., 3rd November 1887, 
Mr. Clarke and Mr. Baker gave’ “28. Nephrodium camm^ Hook and 
Baker ; C. B. Clarke in Trans. Linn. Soo,, ser. 2, Bot., VoL I, p. 515. 
Simla, H. Blanford rhizomate horizontale brevi : sed in A. prolixo type. 
C. B. Clarke No.44652 rhizoma oiimiiio simile videri potest.” This shows 
that the Simla specimen from Blanford had a creeping rhizome, because 
Clarke’s No. 44652 has ; though the entry seems intended to confirm the 
remarks made by Mr, Clarke in his “ Eeview,” 1880, jxi . which he gave 
A. camm as a disuinct species (No. 6) with tufted stipes—** I fear this is only 
a vaxiety of A. proUximH ..... cam find no good distinction.’’ 
Mr. Clarke then gave Aspklitm appmdiciilatiim^ Wall., as a synonym of 
A. mmm^ and remarked^ — Of A. appendicidatam^ Wallich collected 
a large series; the type sheet in -his Herbarium is N. camm^ Baker 
type.” 

Of A. prolmm^ Baker, to which he attributed A. camm Baker, and 
A. ochthodes^ Kze., as synonyms, Mr. Blanford wrote in an early pap^, which 
was only privately distributed : — 

“Not uncommon in ravines below 6,000 feet.” . . \ “It differs in some 
Inspects from the descriptions of Clarke and Beddonie. The caixdex is 
decumbent, or shoiily creeping, not erect.” . , . “ The lowest pah' of 
pinnm (sometimes two or three pairs) shoiter, then suddaily I'edticed to 
auricles.” . . . “ What the A. camm may be, collected by Thomson 
and Edgeworth in the neighbourhood' of Simla, unless herbaceous, 
glandless specimens of A. prolixum^l will not venture to surmise,” , . , 

Simla specimens of A, cmum are 
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Ili is improbable that Mr. Blauford, at the time the remarks above extracted 
were written, had ever seen a specimeu of the ST.-E. Indian N, prolixum with 
a rhizome attached; and I conclude that, though nothing was said in the 

Synopsis’" about the rhizome, he believed with Mr. Clarke that the candex 
was erect and the stipes tufted, and yet held that the Simla fern, with a caudex 
decumbent or shortly creeping, and with other differences, varied only slightly 
from N. prolixum. He does not say that it grows in isolated plants, with 
decumbent or shortly creeping caudices, and stipes in a tuft ; and I am 
confident that bad he carried his investigation farther he would have found the 
widely creeping and branching rhizome of iVl thiwing up fronds at 
intervals, and forming a more or less extensive bed. 

N,longicuspe,B^<sc, from Madagascar, seems to be but the 

rhizome is wanting. The West African specimen cited above is, or was, in the 
Nephrodmm molle bundle at Kew, The largest frond of N.repms I have is 4 ft. 
long, including the auricled base, by 10 in.br,; but a specimen in Mr. Gamble’s 
collection, his Ho. 17824, from Sikkim I think, mounted on three sheets, is 
6 ft. 1. by li ft. br., 2 ft. of that length being merely auricled, the 
auricles not papilionate ; the stipe is wanting. The fern is probably rare in 
Eastern India ; Clarke’s No. 44652, from Shillong, is perhaps the only 
representative from Assam. I have seen a few specimens of a plant, with 
glands at base of pinnse and papilionate auricles on the stipe, from Sikkim and 
the Madras Presidency, which have portions of an erect caudex, and these I 
think ought to be called N,ocMhodes, Kze, {nnA&t Aspidinm), Beddome’s 
figure in F.S.I., t. 106, seems to be a representative of this last-mentioned plant, 
and it shows the papilionate auricles, though only two pairs of them. N, repms 
loves moisture, and grows by the sides of water-com’ses and on swampy ground 
below springs. 


( To U eontinmd, ) 


THE FERNS OF NORTH-WESTERN INDIA, 

Including Afghanistan, the Tkans-Indus Protected States, and Kashmik: 
arranged and name 1 on the basis of Hooker and Baker’s 
and other works, with New Species added. 

By C, W. Hope. 

{Continued from page 

Part III. 

NEW SPECIES. 

11, Nephrodium Kingii, n. Plants isolated ? ; caud, erect? ; st. 
shortr— about quarter the length of the fronds clothed with dark brown aoumi- . 
nate hair-pointed scales, truncated at base ; /r. small — 6 — 10 inches 1, 2 — 8 
inches br., lanceolate-acuminate, rhachises clothed with scales similar to those 
on stipes, bat smaller up to about 18 pairs, subdeltoid, but with the 
inferior of tbe lowest pair generally rather the shorter, almost sessile, and de- 
cumbent on the main rhachis, gradually narrowing to a not acuminate apex, 
out down to a broadly winged rhachis into upwards of 10 distinct rectangular 
bluntly-rounded segments, which are toothed round the apex and lobed on 
both sides — the lobes more or less toothed according to size of plant; texture 
herbaceous ; pinnate in the segnients, veinlets in triplets in the lobes 
and running into the teeth ; smi small, subcostal, one to each lobe on the 
lower veinlet ; invok entire or irregularly lacerate, not fimbriate, persistent. 
(Plate IX.) 

Panjab : 6“'/idsw^>a— Kavi Valley, helow Salruudi 95-10,000', McDouell 1882 ; 

I Ohenah Valley — Cheui Pass (Pangi side 10,000', McDonell : in Herb.-Hort. Calc. 

Simla JKdy.— above Simla, Colonel Bates. N.-W.P.: T, moraine of Budu 

Glacier under' Srikanta 14-15,000', Duthie 1888, Nos. 886 and 394. 

Disteib.— : N. E. Ind, (Him.) Sikkim, Lachen 11-12,000', //oo&er A*. 1849 ; 
Snndukphoo 92,000', Levinge 1880 ; Jongri 13,000', GammU 1892, No. 187 ; Thibet— 
Dungboo, and Do-tho, King’s Collector 1877, No. 4693. 

This elegant little plant was, if 1 remember rightly, put up by Mr. 
McDouell among specimens which he sent me of my next species— N. serrcdo* 
; and specimens sent by him to Giamble were named by Levinge 
iV. Filioymm^ near odontoloma (meaning, I believe, N. serrat(hdentaimn). The 
segments are not nearly so much incised as those of the last mentioned plant*— 
merely shortly toothed ; the stipes are shorter and not so thick, though stiffer ; 
and the rhachises arc inconspicuous below, contrasting with the dark-coloured 
secondary rhachises of W. serrato-dentatmyi^ The pinnae are blunter, and are 
never nearly bipinnate ; and the venation is not so distinct. 

The serial numbers prefixed to the New Species show their place unde r each 
genus in the General Lwt (Part III), where the names only will be repeated. 
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12 . ISe’pTifOdiumBQTfnAo-’dentKtum.n.^ 
ereeli i St in a dense fenft which attains in, dim ; Stipes 6 in., soft, thick, 
'• ihesnnt, Golonred, with scattered, deciduous, lax, lanceolate, black pales ; frond 
10 by 6-— 8 in., obL'ng-lanceolate,tnmoate at the base ; pinnic often widened at 
the base— 2-piuiiate ; secondary piimfe elliptic, oblong, obtuse, pinnatifid (scinc» 
times deeply) ; segments roimded, . sharply sei rate ; texture thin, becoming 
hyaline towards the margin; venation siib-flabellate ; involucre fimbriate.’’ 
Lmtrm Filix-mas vm. m., odmtohma, Moore, Bedd. E. B. I., Snppt. t. 
37$. ; Me^hrodium Filisihmas, vm\ odontolonm fBedd.), Syn. FiL (2nd 
Ed ), 498 ; N. adoMoma^ Hook, and Baker, 0. R. 621. Lasirea odrmtolma 
(Moon ), Bedd. H. B. 24'^. Lastrea Ftlix-mas,^ mr, serrato^-dmitaia, Bedd. 
Suppt. H* B. 55. (Plate X.) 

KaSHMiB : fyMi'f Chatponsal N^ila 1243,000', Duthie 1803, No. 18.21*; 

Sind near BUtal, 10-11,000', f’tithie 1802, No, 11613 (probably so) 

Funjae: .Ravi Valley— Salrundi 11,000', and Chenab Valley— Gheni 

Pass, McDoaell U82. 

N.-W, P. : T. <langotri 12-13,000', Buthte 1881 ; Damdar Valley 11-12,000', 

moraine of Dadii Glacier, under Srikanta Mt. 1445,000'; Gam bar Pass 11-12,000', 
Buthie 1883. B. above Bhawani 13-14,000', Dutbie 1885. Kuwam — Pinsara 

Pass 10,000', Davidson 1875 ; B^lam Valley 11-13,000', ButMe 1884 ; By4ns— 
Ptog Gadh 11,000', BiitMe 1886. 

" Bistkib.— : N. E, Ind, (Him.). — Sikkim and Bhotan 11-16,000', “common'*’ 
(jOhrh i/4 China— Hopeh Prov., Dr. Henry 1889, 

The cpioted part of the description given above is Mr. Clarke’s, represent- 
ing, as he says, the fairly developed average, though he had examples much 
Mger. The plate hi Beddome’s Suppt. to F. B. L, t. 873, was, Mr. Clarke 
says, drawn from a high-level scrapj and the description in the 2nd 

Ed. p. 498; seems to have been writteii from that scrap, which is even more 
unlike .A?*. Fr^rm. than are the fairly developed fronds* which Mr. Clarke 
afterwards (?) contributed to the Kew^ Herbarium, some of wliich run to 
fully 13 inches in length ; 6—7 inches is, however, the gieatest breadth I see 
there, i have incomplete fronds collected by Dr. T. Thomson in Sikkim (?) 
which measure 16 — 17 in. 1 ,^ but they are not more than 6 — 7 in. br. These 
and some smaller fronds were named by Dr. Thomson {'l) Nephrodkm Bnmonia- 
,num var., but ai*e unlike that species. I would modify Mr. Clarke’s descrip- 
tion by saying that the pales are dark to pale chestnut ; that the segments are 
not serrate— only toothed so as to enclose the veinlets ; that the venation is 
very distinct ; that the sori are one to each of several of the lower lobes of the 
segments or pinnules, placed near the costa. Also that the secondary pinnae 
m never stalked, but have a broad base getting narrower near the main rbachis. 
The upper half or more of each pinnae is only bipinnatifid. Many small 
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l^EPHRODIUM KINGH, iLsp, 

1. I^nd, natural 4. Sorua witli « 10, 

S, B*84j of another frond, natujfal aiae. 6, Two l&dtuiia, X 10. 

3. Base of a plnzia, x 3. d. Scale from tJtie «ti|MSi X 6. 

7. part of a scale from the stipe, X 30. 
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young (?) fronds are nofe even deeply pinnatifid, fche frond figured by 
Bedd me. 

In bis Handbook Colonel Beddome followed Mr. Clarke and separated this 
fern from N, FiMmnas, Mr. Clarke did not think it ran into any form of 
iY. F.-mas^ and pointed out that the venation was very unlike the forked venation 
of that species. But Colonel Beddome, in his latest Supplement, says — 
“ This is certainly only a Ymetj of FiUxmas,” As no reasons are given 
for this ruling, and as it is against the evidence of my senses, I must consider 
it as an oUier dictum^ and decline to be bound by it. In a preliminary list, 
drawn up in 1891, but not published, Ire-named this fern as Nephrodmm 
incisum ; but 1 must now adopt Beddome’s specific name. 

16 . ^ Nephrodium pandum, n. sp.—“ Stipes round, firm ” (long : 
sometimes longer than the frond) ; “ frond nearly glabrous beneath, the inain 
rhaohis with a few ovate scales ; frond narrowly oblong, the lowest pair of 
pinnae but one often as long as any above, the lowest pinnje usually but little 
shorter ; pinnae pinnatifid |— | the way to the midrib ; segments snbspinulose, 
serrulate.*’ N. Filix-^mas^ Eichd., var. 1 panda^ C. B. Clarke.” Plate 68, 
C. R. 519, fig, 1. Lastrea Filix-mas^ . yqi. panda^ Bedd. H. B. 251, and 
Suppt,, p. 56. 

Punjab : Kangra Valley But. — DUarmsala 10-11,000', 0. B. Clarke. N.-W. P : T 
Kidarkanta Mfc. 8000', Herschel 1879 ; Ganges Valley, above JhiUa 11-12, '00', 
Duthie 18S1. Brit. Qarh , — East of Dhakxvani 11-12,0"0', Duthie 1885. Kumaun-— 
Gori Valley between Paton and Saba 7-8( 00', Duthie 1 884. 

Bistkib.— 57. E. Ind. CHlm.) — Sikkim 9-10,000', J. B. Ilooher. ■ 

Mr. ClaAe says— Some of the E irojjeau var, crktata approach thi%” It 
dbesno.> appear whether he refers to the cultiind varh-ty of N, /'-was, or to 
N. mstatwn., Michx. Beddome’s fii*st tuought was — “ This has m-ich the 
aspect oioiimtoloma ” (meaning, endeutiy, A. odontoloma^ Moore), ‘‘ uivl it will 
probably prove to be a luxuriant form of that plant.” His second thought 
expressed in the Supplement of 1892, was— ‘‘ There are specimens it Kew which 
are intermediate between this variety and SchimperiamF Second thoughts are 
proverbially the best. I can find no good distinction between iY pandum 
mi N, Schmperianwn^ hti ntmi N. pandmn chiefiy out of deference 
to Mr. Clarke who has gathered both plants. I have, not gathered the first 
named. iY. pandum might be called ^ long-stiped and .comparatively glabrous 
form of the Indian plant which is called iY. Schmperianum, Hochsb,, and 
Mr. Clarke says that the less compound forms of var. Schimperlana ran near 
var. 1 panda. Perhaps the best reason for retaining iY. pandum as a species is 
that it is more unlike iY. FUix^ms thau iY. Schijnpemnum is. Mr, Bliss’s 
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specimen of the last-mentioned fem, from below Haripnr, near Simla, at a 
low level I think, might almost be transfen-ed to iV. 

I give the “ distribution ” to Sikkim with hesitation, as the stipes of Sir 
Joseph Hooker’s specimens ai’e incomplete, and there are more veins.4n a 
segment than the N.-W. Indian specimens have. Of these (?) Mr. Clarke 
says— “ Sir J. D. Hooker collected at Lachen in Sikkim, alt. 9- j 0,000', a 
fern which seems a lusnriant form of pandctl^ 

18 . Nepltrodium Blanfordii, n. ^.—Plants isolated ; rawd;. 
suberect ; St in a tuft, generally short, wiry, densely clothed at lase with 
long narrow bright chestnut scales, and higher up with broadly, ovate, acumi- 
nate, and lanceolate-acuminate, particoloured scales, both sorts truncate at 
base ; fr. 1—2 ft. 1., 6"— 12" br., lanceolate, truncate though somewhat 
narrowed at the base, bipinnate ; main rhachis clothed with lanceolate-acumi- 
nate, particoloured scales, mixed with fibrillse : secondary rbachises fibrillose ; 
jwm about 25 pairs, distant, but not more so towards base of frond, patent 
linear-acuminate, broadest at base, cut down to a narrowly winged rViflcTij s into 
12—14 pairs of sessile broad-baoed pinnules set widely apart, having a confiu- 
ent acuminate toothed apex ; piml. obtong, bluntly rounded, divided more or 
less deeply into 4—6 slightly-toothed lobes ; teo:twe herbaceous ; vm. costa of 
pinnule undulating and branching into the lobes ; veins branching into 8—4 
veinlets in the lobes ; son— one on each lowest superior veinlet of a group near 
the costa, confined to upper part of the frond. (Plate XI,) N&phrodmm 
{Lastm) remotum, Blanf. in Joum. Asiat. Soc. Bernal, Vol. LVII, Part II 
Ho. 4, 1888. ' ’ ’ 

Kashmib : Nagmarg and Sonamarg, S6-9000', Trotter 1888. Punjab: Bazara But. 
—Kagan Valley 94-10.300', Dutbie’s oollsctor 1896-97; Runga Gall 7-7600', Trotter 
1889 ; Ohamba 6 iOO', J Marten 1897 ; Ridge east of Simla, Kamalbori 

Mt. 9600', Blanf ord 1 886 ; “ Common about Ndgkanda at elevations between 8300' 
and 9500'; NAgkanda to Bdgi 83-8600', Hope 1886 ; Bi.Sliir— Sdeeling 9000' 
Uae H.-W. P. s T earA.— Ganges Valley above JhMa 11-12,000', Dnthie 1891. 

I give the fem entered in Blanford’s List as Nephrodium remoti m as a 
synonym of N. Blanfordii, because, having received from him specimens named 
rmotwn, which are exactly the same as those I coHeoted in the same locality, 
at about the same time, I know that in his paper of 1888 he wrote of the same’ 
fern as I now do. But the plant is in no way near Nf. rmotum, Hook, (not of 

Clarke,asMr.Blanford quotes it), and must therefore be re-named. Mr. Blanford, 

who, when he wrote, had not, I believe, much studied European ferns, said— 

" I adopt Mr. Clarke’s name for this fern, without implying acquie^nce in 
the view that it is identical with the European prototype.” He had 
previously, under his Ho. 66, N. Filise-mas, var. marginata, Wall, said that 
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there was an interval of SjSOO feet between the npper limit of that species 
and the lower limit of what be called N, rmottm^ and discussed the differences 
between those two ferns, airiving at the conclusion that altogether they 
indicated specific distinction. I cannot see even the remotest resemblances 
between them* N, Blanfordii^^m^ there may bethought to be some 
similarity in the details of cutting, does not, as a whole, suggest the European 
plant, the piim^ of w’hiob, as its name denotes, increase in distance down- 
'vOTda nntil they are three inches apart at the base ; w hereas in the Himalayan 
plant the lowest pinnae are not more remote,^’ and it is smaller than the 
British plant which, like the Continental European one, is believed to be a 
hybrid between iV* Frmas. and N. ^mtdosvm, Desv. Mr. Barnes, of Beeth- 
waite Green, Westmoreland, who long ago gave me a frond of -AT. remotum 
from an original plant received from Mr. Clowes, of Windermere, the dis- 
coverer of .the so-called species, told me he believed it to be the above 
indicated hybrid, and that he had found that its spores produced typical 
I demur entirely to Mr, darkens statement that the typical plant figured by 
Hooker, Brit. Ferns, t. 22, is frequent in the West Himalaya, as I cannot 
find that it at all exi-ts there. When gathering the tw^o plants in the Smla 
Begion I did not at first separate, except by size, N, Blanfordii from 
N, Hope (in Joimi. Boi.^ Mn-roh 1896) ; but I afteiuvards saw that 

they differed m share and ciitting of the fronds. iV. Blanfordii is near N\ 
F.^mas ; but it has no affinity to N. spinulositm^ Besv., which has not been 
got in the Indian Begion. In the Jowmlof Botany, mieiV iV. ramomm 
I said — ‘‘Perhaps the nearest conj’ener of this species is N. mmor Us 
(a slip or misprint for W. nemoral£)^jx> sp., Hope MS., a fern with a more 
limited range, hitherto called N, spnuhsum Desv., var. remotci; but that 
species is never truly bipinnate, and it has always a short stipe and dark- 
coloured scales.’^ When I thus wrote (in India), I was imperfectly Informed 
as to the accepted meaning of the term “bipinnate.” Also I have, in 
publishing, altered the specific name of this fem, because ^^mmorcde*^ was 
thought to be too near that of a previously described species ; and I can find 
none more appropriate to it than one that will commemorate the name of 
the late Mr. H. F. Blanford. 

Subgenus — EimEPHKoninM. 

29. NeptoOdinm Papilio, n. sp.— Pfanfs isolated; eaud. erect: 
in old plants subarborescent ; st numerous, stout, rising regularly from round the 
apex of thecaudex, very short, almost glabrous ; fr. lanceolate, generally suddenly 
contracted to a long deeply pinnatifid apex or terminal pinna and always 
prolonged downwards, with shorter and shorter auricled pinnse, nearly to the 
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(ii^ndex ; 1-J— 5ffc. I, 41— 14in. br., the anricled shori} pmnse oocupyiBg. the lower 
4— 20in. Jpinn, If } — 40 and more p^^irs (including those auricled) according to 
size of froiul, naiTOWv rarely mor^ |in. broadj not nauch diminished in 
lori’er half, above gradually narrowing and ending in a veiy acuminate apex ; 
cut do^vn I to neaidy i way towards the rhachis, increasingly distant and 
beGomiag more opposite towards the base of the lanceolate portion of the 
trend where they suddenly shorten, become almost exactly opposite and de- 
flexGcl, and throw out auricles upwards, which lengthen as the pinnEe shorten 
and become pinnatifid lower down, with separate cost^ ; s&^m. of pinnae 
curving upw-ards, broadly falcate, subentire, connected at the sinus by a 
hyaline web which extends towards the rhachis of the Uinna over one or 
even two inter-venal spaces ; Mure papyraceous ; surfaces practically glabrous : 
rharhises sometimes slightly villose or pubescent above, and occasionally 
with a .few white hairs or setae on the veins above ; ven. simply 
pinnate — veins 7—8 pah's to a segment, H ^ p^-h’s uniting with those 
of continuous segments : an exciirrent veinlet from the lowest pair free .or 
sometimes joining only one of the next upper pair, and occasionally also another 
one or t^wo before it reaches the sinus ; veins of the auricles branching in the 
shallow lobes, and uniting with those of the contiguons lobes when the 
auricles are luore deeply pinnatifid ; sori small, medial on the veins, absent from 
theapicesjzw?. fugacious or shrivelling on top of the ripesoim (Plate XTI).— 

JN, molle^Dm., mr, major ^ Bedd. Suppt. H. B. 76, in part. 

Punjab : Chamha, McDonell (in list of Chamba Ferns identified at Kew, named 

amUineme). Simla Simla, 5tb Waterfall, Collett 1883, Samdla 4600 
Blant 1884: (under N. pennigerutn, Hook. var. muUilmeata, Wall.: it “ occurs, together 
with iV. molle^ at the lowest levels visited below Simla (4600*), and I have it also from 
Mussooree, collected by Mr. 0. W. Hope, and from below Chakrata Simla-~between 
2nd Waterfall and Boileauganj, Bliss 1890. 

H*-W, P. : B, D.jDwt— In the Dun, near Malsi, and in the Song Talley near its exit 
from the Himalaya 26-2800', Hope 1887-89 ; Mussooree — Duthie 1887, below Khiarkuli 
4700,' Hope 1880, Colonel Herschell 1878 or 1879, Mossy Falls. 6600, Hope (with 
Duthie) 1882, below Arnigadh 6000', Duthie 1882: T, Surkunda Mt. .9300 

Lev. 1872 ; north of Mussooree 3000', Mackinnons 1879 ; near Bhatauli 4600', Hope 
1886 ; Thadiar 3600', G-amhle 1894. Kvmaun^B^ and W. Ho. 2 ; Cola Talley ; seen 
in 1890 in cultivation at “ Douglas Dale” 4600/ brought from neighbour* 
■'hood.: . 

Distbib.— A m : iv. Ind. (Sim. ji — ^Hepal, 1829. Sikkim. — Poobsering 

below Darjeeling 4000', ttv, 1880. Ceylon, y%«oaaYc« C. P. 2498 (named iT Mooherf) 
and Ambawala (or Ambawella), G. Wall. “ Indian Archipelago,” Simann*- 
“ i2. iter Austral. 1800-6” 

T long ago named this species name has since 

beeu given by ^'olonel Beddome, in his Supplement of 1892, to a, 
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species of his own making, some of which, I ha?e good reason to feeficve, is 
only iV'. aHdumf Baker (q. v,). The only rosemblauce it has to N. molie^ 
Besv., of which Beddome says it is a variety, is in cutting and venalion ; in 
every other oliamcter it is different. It is a very handsome plant, witli froncB 
rising in a ring round the apex of the suku’borescent caudex, fomiing an 
inverted hollow cone like that produced in Stnithioptmis gemanim, iV. molle 
does not grow so regularly. Other tlistinguishiug characters are — the thiu 
papyraceous texture ; the almost glabrous surfaces ; tlie prolongation of the frond 
down the shaft below the lance-head, so to speak ; in short, broadened and 
auricled pinnse, in almost exactly opposite paii-s, wiiieh iiresistibly suggest butter** 
flies head downwards— the main rhacliis representing the body; and, iinally 
the fugacious or inconspicuous involucres. 1 have seen this fern in cultivation 
in the irrigated garden at Douglas Bale,^^ below Nairn Tal, and consirtar it 
a strikingly beautiful plant. It seems to ^‘qui: wet, or occasionally flcuxled, 
ground for its full development, and conjeciuently the caudex and stipes m 
naked, or nearly so. Mr. Levinge noted, mgarding the sj)ecimens he collected 
below Darjeeling, and which ho incorrectly named N^ tnmmhm^ Pi*esl, that the 
plant gi’ows 6 — 8 ft. high. Mr. Dnthie and I got it more than 5 ft. higli in e 
swampy patch in forest near Mussooree in 1882 ; but I could never find the 
spot again. JN. molU is one of the commcnest ferns in the Debra Dun, and 
the outer N.-W. Himalaya at low levels, and it, too, likes water ; but it is 
never glabrous, and never has the buttcrfly-auiiclod pinnse extending down the 
shaft of the lance. 

Colonel Beddome, in his ISupplement of 1892, says— “ Mr. Hope considei?; 
this a well-marked fern, and says that it is subarborescent, and of a brilliant 
green colour (I don’t recollect giving it the latter-mentioucd character) ; 
“Ms specimens have quite an erect caudex ; Mr. Wall’s Ceylon sjKicimens 
however, have a decidedly creeping root”. it is a most 

marked fern when fully auricled neatly down to the base of the stipe, but I find 
this is not always constant, as I have specimens which run molh ratiier close.” 
I have since seen the Ceylon specimens Colonel Beddome referred to— two 
fronds with creeping rhizomes : the fronds are similar, thongli they have only 
5 pairs of aurioled pinme ; but the creeping rhizome I consider quite enough to 
separate them, not only from N. PapHlo^ but also from N, mdle. Thwaites’s 
and Wall’s specimens in Kew, cited above, have not a scrap of rliizome : other- 
wise they are iV 

30,^^^ OCCllltTim, u. sp .— \or Rhz.) not seen t 

ai. 141—36 m. (incomplete^ length, slightly palaceous at base, as shown by 
scars of fallen scales ; /r.— of small si)ecimen 19 J in. L, 10 in. br. ; of larger 
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speci|neiiSr«34|^3$^ in. 1, 15 in, br., feranoatie aii base— lowest pionse bang 
almost as long as anj^ pinnatifid ; .pirn. 18—21 pairs with a large pinnatifid 
and sKghtly f--ooi5lied tei’minal pinnae sessile, up to m. L, |w -ii in. (nearly) 
br., linear, aeinninat/e, Gnrving upwards, lowest "2 — 3 pairs which are patent or 
deflexed, out down half-W’ay into nmnerons [85—45) narrow curved falcate 
entire, or digJatly crenate, segments of irregular length with a teimmal tooth— 
the superior basal segment generally much longer, and the inferior much 
shorter, than those above ; imurfi papyraceous but not membranous, whole 
plant perfectly glabrous, except for ,a slight pubescence on upper side of sec. rh.; 
cohw of lamina brown-green ; of stipes and prim, rh. pale brown tinged with 
pkk^ cf sec. rh,, perhaps pinker ; ^^en. 3btoe on upper side ; on under side 
distinct, costas oi segments coloured like sec< rh., veins very slender, 8 — 18 
pairs, according to- size of frond ; sometimes 15 pahs in superior basal segment 
ana only 5 pairs in corresponding inferior segments, lowest pair uniting at an 
obtuse angle with the lowest veins of the contiguous segments, whence an 
excurrent venule arises, sometimes free, or, if ascending to the sinus,- joined by 
1—2 more pairs of veins carving upwards! from the adjacent segments ; son 
Ejon seen. (Plate XIII). 

U.-W. P. : Tehri Garhwal (?) Found by me, in 1890, in the Mackinnons^ 
colleotiok without tickets : 2 large and 2 small fronds. 

The Maokumons could give no account of this fern, and it may have been 
gathered by their collector when apart from them— probably fifteen years 
before I saw the specimens. None of the fronds were fertile ; there was no 
caudex, or rhwome, and the stipes of the larger fronds wero not complete ; but I 
have no ci,Qunii une genus is Nepkrodium. This must be a striking looking fern, 
standing at least 6 ft. high, with a stip^ as long as the frond. 

Genus 26— POLYPODIUM, i:. 

Subgems— F heuofteeis, Fee. 

6* 'PolypoaiAm late-repens, n. sp.— Trotter widely 

creeping and branching, dark purple, furnif l .ea with numerous fibrous rootlets 
and acute light brown scales. /St .I— 2 ft. long, scattered, dark purple and 
curved at the base, becoming light brown or straw-coloured above ; stipe and 
rhacMs more or less scaly, gjossy, furrowed when dry. Fn lanceolate, 20—80 
in. hi 8—12 in. br. at widest part, snbbipinnate. Pmn. 20— 80 pairs, distant 
dow, but approximate towards apex of frond, low^est pair often reduced, 
«®sile, 4 6 in, L, 1 — 1 J in. br. at base, tapering to a point, patent to erect, 
cut- down nearly or quite to the midrib into decunent, oblong, blunt pionules 
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i in, wide, margin acutely or orenately lobed; textvre berbaoeouB ; under 
surface hairy ; mn. pinnate in segments, free. Sori nated, medial, orbicular, 
terminal on veinlets, usually one, sometimes two or three to each tobe,’^ (Plate 
XIV.) 

Remar Jcs htj Mr. Trotter. 

“ This fern is not uncommon in the Western. Himalaya, at an elevation of 
7-9,000'. I have specimens from Kumaun and Garhwal, and have person- 
ally collected it at intervals from Simla to Hazara, where it is abundant, forming 
extensive patches. It seems to connect dutansy Bon, with 

nogramme aurita^ Hook., combining the frond and sori of the former with 
the rootstock and stipes of the latter ; and when collected without rhizome it 
has frequently been mistaken for P. distam^ from which in that mutilated con- 
dition it is not easily distinguishable. 

“ Its wide-reacliing rootstock and scattered stipes, bent round at the base, are 
such well-marked characters as to entitle it, I think, to rank as a good species.” 

Kashmir : Ghifctapani Valley and Battan Pir, 75.8000', Trotter, 1888 ; Dardpnra 
4-6000', AlaoLeod 1891. 

Punjab: Hazara Thandiana and Dungagali 75»8500', Trotter 1890.93 ,* 

Kagan and Siran Valleys 9000', Duthie's collector 1896. Chamha — 5-bOOO', J. Marten 
1897. Kangra Valley Dharmsala 80*0', Trotter 18b7 ; Simla Reg, — below 

Simla 5600', and Jako Mt, 7700', Blaul, 18H6 ; ridge east of Simla, Maxhisn (Mahasu), 
7600' and spur north-west of Ii^agkanda, 8200', Hope 1886 j Hattu Mt. 9-10,000', 
Gamble 1878, Collett 1885 ; B^gi 9400', Bliss 1891. 

N.*W. P. ; J), R. Jaunsar, (or T Garh. : ticket incomplete), Gamble j SeaPs 

Hill-Bast of handout, 7000', Hope 1887 and 1896 ; T, 6 ^ 0 r^.-Kag Tiba Mt. 7600', 
Mackinnons 1879 ;‘near Bhatauii 4500', Hope 1886 j Phedi— East of handout — 5-6000', 
Dnthie 1881, Jiumam 7000', S, and W. j Durasu 6000', Davidson 1875 ; forest 
above Shankala 9 - 10 , 000'5 Duthie No. 8712 ; Sarjn Valley 8-4000', and Dhankuri 
9,000', Trotter 189h 

DisxRlB.— ; N. Ind. (Him.).— Nepal ; Sikkim (?). 

The only previously described plant which may possibly be this is Polypodium 
paludomm^ Bl ¥2., Jav,, p. 193, t. 90 ; but Blume^s plate sliows only the upper 
part of a frond— 14 pinnse, a short tip, and an enlarged pinnule, Blnme says— 
“ Erond, 4-5ft. ; caudex,” so far as he recollects, repens, stipites efferens 
plures remotos.” 

Beddome, in liis ‘‘ Ferns of S. India,” p. 55, 1. 168, said of P. pdludohum — 
“ Candex short, erect, covered with scales at apex.” He did not give P. distms 
as a synonym ; but m his Handbook, p. 292, he dropped P. paludosumw^ 
a species, and gave it as a syiionym of P. Bon — ^referring to his F. S, I, 

i 168. For P. he wrote a new and elaborate description (Don’s being, 
as usual, short and incomplete), and said of it — ‘‘ iStipe tufted.” Don did not 
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meuMon tlie nature of the caudex or rhizome. As synonyms, Beddome gave in 
theE. B. the three names he had given for P. paludosum, namely, P. 
bfunmum^ Wall. Cat. 338, P. longips^ Wall. Cat. 316, and P. admtum, Wall. 
Oat, 328 ; and he added a fourth, P, Griffithii^ Hook, Sp. Fh. 
IV, 286. Mr. Clarke gives pahdosum and longipes as synonyms of 
P. cUstanB^ and resuscitates P. admtnm as a variety of it, and he 
gives P. Irumeum as a synonyln of vat, adnata (sp.). Wall,, besides creating two 
other new varieties. Of Pd distans he said— ‘ Stipes tufted.^’ 

Hooker, in Sp, FiL IV, p. 244, did not give P, distans either as a species 
or as a synonym of P. paludosum^ and as to the caudex of the last named 
plant merely said — caudex ? The Sgnopsis Filicum says nothing as to 
the caudex of P. distans, for which it gives P.'paludosum^ Bl, as a synonym 
along with P. Gnjjithii^ Hook., of which it is said that it appears to be a form 
with subentire lobes. Clarke said of P. distans — Very difficult to distinguish 
from GymnogrammB aurita, YLockP (which has an extensively creeping rhizome) 
. , ■ . ‘‘ the rhizome is rarely present in herbaria and he noted that Beddome, 
in Ms Suppt. F. B. I. of 1876, p. 24, doubts if 9, aurita is more than a form 
of P. distans. And Clarke went on to say— ‘‘ the rMzome is very different,’^ 
which I tMnk may be taken to imply that he knew that P. distans had an 
erect caudex or rhizome. By the time he published his Handbook, Beddome 
seems toJiave become satisfied of the generic distinctness of the two plants. 

So m\ioh for the books I am reviewing. I will now deal with the specimens 
in the principal public herbariums in the United Kingdom. In the Kew Her- 
b‘>Tiam, a specimen, named P. distans, coHeotedby Jacquemont, which otherwise 
is P. Me^r&pms, has no rhizome, but the base of the stipes is curved upwards, 
as if it sprung from a horizontal lihizome. Other specimens in Kew with erect 
caudices will be found referred to above under P, distans. Some of them 
collected by Mr. Clarke show well the erect caudex and tufted stipes of 
P. distans, and his var, minor. 

In WalliGh’s collection, in the Linnean Society's Herbarium, there are 
specimens of the %ee species, which have been treated by our authors as 
synonyms for P, distans. Of P. irnnneum Wall, Cat. 333, specimens from 
Kumaun, E. B. 1827, and Wallich, Napalia 1821, though they are without 
caudices, I should from their cutting put under P. distans. The next sheet, I 
should say, is certainly large P. laie^repms ; the stipe is nearly complete, 
but there is no rhizome ; it is ticketed douhtfuV^ but has 

been numbered in pencil Polypodium Wall Cat.^^ 3 

Napalia 1821, though there is no rhizome, is certainly P. ‘‘ P. 

admdum^ Wall, in Herb. 1823, Napalia 1821,” fe very large 
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The specimens in the Brifcish Museum, South Kensington, confirm the above 
generally, and a specimen on a sheet marked F. distam^ E. Ihd. Coll H. and 
T., Sikkim, Fo. 17a, has a bit of. creeping rhizome attached to the frond, which 
of course I call P. late-repmff. Another sheet, with ticket — 61 Poly- 
pdium paludosnm, BL, collected by Mr. Eiohard Oldham, l564, Tamsay 
Formosa, reed. ApL 66’— shows moderate sized fronds, 9 — 10 stipes in a 
fascicle, with the base of one thicker stipe ; but the cutting Is of P. late-r&pms. 
The specimens on other sheets, named “P. longiyes^ Wall SI 6, Napalia 
1824/’ ** P. brunmum^ Wall, Kumaun E. Blinkworth,” and P. adnatvm^ 
Wall, Napalia ’’ (his own ticket), are, in my belief, P. latM'^ens, Pinned 
to a sheet of Phegoptem brunea^ J. Smith (Wall.): %jmjm~Polypodium 
pahidosum^ Bl, Hook. Sp. Fil 4, p. 244 ; Ind. Coll H; and T,, Nilgheri Mts., 
in. 15,’’ is a note by J. Smith as follows : — 

Obs. — ^With regard to Polypodium brmnmm, Wau, -• P. adnat^tfi^ Wall., 
P. longipes, Wall, I never could satisfy myself as to whether 
they were distinct species, or only states of one species. I have 
seen no specimen showing their mode of vernation. I am inclined 
to consider that there are at least two species In the Sp. Fil Sir W. 
J. Hooker has placed them as synonyms of Polypodium paludosnmot 
Blume. It is, however, probable that Blume’s plant will be found 
distinct ; but this muLo depend upon future observers in collecting the 
specimens, and to particularly note their mode of growth (sic). Sir 
W. J. Hooker has described a new species which he calls Nephrodium 
{Lastred) mimstegium ; consequently an indusiate species, of which he 
has seen only one specimm of H. mi T.’s from India. This appears to 
be the same as the two shed» here ; mi what is singnlar, no 

indusium is shown on the plate. And as Wdheh and myself have seen no 
indusium, I am inclined to believe it is a mistake ; but at the same time 
it is quite possible that in a young state seen alive indusim may be detected. 
If all are one, the synonymy will be thus— that is, supposing that 
Blume’s name has the priority. 

Phegopteris paludosum, J. Smith. 

Polypodium paludosum, Blume, Eil. Jav., t. 90, 

Polypodium § Pheg. paludosum, Hk. Sp. Fil. 4, p. 244. 

Aspidium paludosum, Bl En. Fil Jav., p, 168, according to Mett. 
Polypodium longipes, Wall Cat. 814 (316 ?). 

Polypodium adnatum, Wall. Cat. 828, 

Polypodium brunneum, Wall. Oat, S88. 
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? Nephrodium mioi’ostegium, Hk. Sp. Fil IV., 119, t. 250. Ceylon, 
Gardner, Ko» 11 51, F. S. Throughout India, Wall, Hook, and 
Thoms. 

Wliat can Griffithii be ? (This query is added in pencil) 

Finally, in the Levinge collection, in the Museum of Science and Art, 
Dublin, I have found a specimen, named P. distam^ Don, from Garhwal, 
Levinge 1872, but on the ticket of which Mr. Levinge has ■written — rootstock 
creeping widely.^’ The frond of this specimen measures 4 ft. by 15| in., but 
no stipes has been preserved. On the other hand, see Mr. Levinge^s specimen 
.with “ mftecl rootstock,’’ cited b\ me under P. distans, 

Mr. Trotter and I, after cmresponxling in India on the subject of this fern 
(see his remarks above), iu the end agreed that it was a Polt/'/^odiunij and, from 
its peculiar lirizoine, entitled to specitic rank. I asked Mr. Trotter to describe it, 
and in June 1891 he sent me the description given at the outset of this article. 
He said the description had been prepared, after repeated examination, to 
cover every single specimen in his collection. I have given it almost 
mrbatim. 

PMate-repen\]^e NepJmdnm Hope, is a lover of water, and I 

collected it nrst from swampy ground near Simla, where it was flourishing on a 
muddy, shaly talus. The rhizome and stipes were very succulent and brittle, 
and, with the scales, beautifully coloured-— rather, perhaps, mauve thm dark 
purple, as Ml*. Trotter has it. The size and cutting of the fronds depend, of 
course, on the degree and luxuriance of growth of the plant. The sori are often 
oval. Hooker’s remark that the frond (»f P. pdludoBum is invariably bipinnate 
does not apply to P. ht^-r^pem^ the segments (or pinnules) of which are almost 
invariably- united at the base, or decurrent on a winged rhachis (only in one of 
my numerous specimens does the wing appear to be interrupted); but at first 
sight some other specimens seem bipinnate. Blanford seems to have known the 
two plants, hut yet to have placed them both as P. distam. He 
said : — 

‘‘ Common in ravines, down to my lowest level (45DO0, and up to nearly 
10,000'. At the former limit the fronds are small and narrow, with 
short, distant pinn^, and the rootstock decumbent, hardly creeping. 
Above 7500' the fronds grow to 3 and 4 feet in length, broadly lanoeo* 
late, and with close-set pinnm 2 inches broad ; the pinnm out down 
square to a winged rhachis, s^ments deeply pinnatifid. Some speci- 
mens of these latter have a creeping rhizome,” 

Something might be inferred as to the nature of the plant named by Don, 
P. if we knew with certainty what the specific name meant— whether 
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iii applied to the distance between the pinnae or to the distance between 
the fronds ; but, as Don does not mention the venation, and says— 
** pinnis distantibm^^^ I think it may be concluded that the name refers to the 
pinnse. Whether the present fern ought to be called P^paludosnm^ or by one 
of Wallioh^s three or four names, is a point that perhaps may never be settled ; 
but that it is distinct from P, distam^ Don, cannot, I think, be questioned* 
In the difficulty Wallich created by not attending to the nature of the rhizome, 
and by giving so many names to his specimens, it seems advisable 
to give a new name to those that cannot reasonably be put under 
P^ didam. 


{To h mvtinned,) 





THE FERNS OF NORTH-WESTERN INDIA, 

Including Afghanistan, the Tkans-Indus Peotected States, and Kashmir r 
arranged and named on the basis of Hooker and Baker's Synopsis FUlcum, 
and other works, with New Species added. 

By a w; Hope. 

{Continued from Vol, XI f page 633.) 

Part III.— THE GENERAL LIST. 

Ord. FILIOES. 

Sub-Ord. I. Gleicheniacejb, hr, 

Geims I. GLEIOHENIA, 

Sub-geuns Mertbnsi^. i 

1. a diohotoma, Willd. ; Syn. Fil. 15, G. Immris, 0. B. Clarke in 
C. R. 428. G. IhmrlSi Burm., under Polypodium, Bedd. H. B. 4. 

N.-W. P. : Kumaun — 35-6000', S. and W. j Davidson ; Askot, common 4-5000' 
Duthie ; 6000' Trotter j 7600' MacLeod. 

Distecb. — Asia: N. lad. CHrm.)-**NepaI, Sikkim, and Bnotan 4-7000'. Assam— 
Dehing R. ; Khasi Hills 5000', “common.’’ C, B. Cl arhe ; ^ylhet, Ceutr. Prov. — 
Pachmarhi, ButMe, Oentr. Ind., S. lad. and Ceylon : mountains up to 6000'. Burma : 
Tenasserim, S. Andamans. Malay Pen ins. and Sumatra. E. Timor, Jff, 0^ Forbes^ 
“ an erect fern.” 

Scandent over other jungle, sometimes for several hundred feet, often 
rooting (6Vnr^). Probably the fern said to form, in Kumaun, jungle 
difficult to penetrate ; but see above as to the habit of the plant in Timor. 

Sub-Ord. II. Hymenophyllace^e. 

Genus 2. HYMENOPHYLLUM, A 

1. H. exsertum, Wall. ; Syn. Fil. 58 ; C. R. 486 ; Bedd. H. B. 30. 

NT.-W. P. : T. 6'dEr A— 7-8000', P. W. Mackinnon j BrU, Car h, 9000' Duthie; 
Kurnam 6-8000'-, S. and W., Hope, DuthlCj J. R. Reid, Trotter. 

DiSTBiB.— : N. Ind. (Him.)— Nepal, Sikkim, and Bhotdn. 4-9000', very 
common eastward, Assam— Khasi Hills 3-5500', common ; Manipur, Clarkef Watt 
Oentr. Pro vs., very common CBedd.}. S. Ind.: W. Ghdts, Madras Presidency. Burma: 
Tenasserim. Ceylon. China ; Ynnnan. 

2, H. polyantlios, Sw. ; Sju. ¥il. 60 ; C. R. 4S7 ; Bedd. H. B. 31. 

N.-W. P. : Dwali and Namik 8-9000', S. and W. ; Pindar Gorge 7-00O0 

Trotter. 

DiSTElB,-^** Widely diffused throngbout the Tropics, and a little beyond them, both 
north and south ” Amer,: from Cuba and Jamaica southward to Brazil, S. Chili, and 
Jnan Fernandez. Asia : N. Ind. (Him.)— Sikkim and BhoUn 1000-1 ‘^,000', abundant 
eastward. Assam— 2-6000', ** very common,” Clarke; Kohima 9000', Clarke, S. Ind. : 
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W. Glmts of Madras Presidency. Burma. Ceylon. Malay Penins. Java. N;* Zealand. 
Afr,i W, Trop.,’ Masc. Isles. 

Genus 3. TRIOHOMANES, Smth, 

1. T. FiliOUla, Bory ; Syn. Fil. 81. T. dipimcfahmi, Poir., C. E. 440 ; 
Bedd. H. B. 41. 

Punjab : Simla r)5-6000V Edgew., Hope, Gamble, BJanf., Trotter. 

H.-W. P. : 2), B. Disif.— Mussooree 55-6000', frequent, Dnfchie, Mackinnons, Hope 
Kummn. 

Distrib, — : K, Ind, (Him.) — ^Nep^I, Sikkim, Bbotan 5000' and upwards 
common eastward. Assam — Khasi Hills 2-6000' and upwards, common ; Manipu 
Watt. vS, Ind.—* All the W. forests of Madras and Bombay Presidencies up to 8000 . 
Burma. Nicobar Isles. Ceylon. Malay Penins. Tonkin. Java. Borneo. Formosa. 
Japan. China, Polynesia, Afr. : Fernando Po, Natal, Cape Colony, and Masc* 
isles. 

This fern, in N.-W. Intlia at least, is often slightly white-powdered., when 
dried, and generally highly aromatic, the scent being like that of some 
umbelliferous plant. My specimens, collected at Simla in 1871, are still 
fragrant. It grows in sheets or sods on rocks and tree trunks, just as 
Hymnophijlhm Timbridgense does in Europe, the creeping rhizomes and 
the roots being matted together. Specimens collected by Mr. G. Mann in 
the Khasi Hills of Assam, at 5000', are large and stiif, up to 5 inches long. 

2. T. pyxidlferum, L. ; Syn. Fil. 81 ; 0. E. 140 ; Bedd. H. B. 42. 

N.-W. P. I Z’ (yar/A.— Bok. Mt. 0-10000', Huthie 5 Pindar 8000', 

Stracbey 1856, in Herb. Hort. Calcutta. 

Distrib,— From Mexico and W . Ind. southward to Brazil and Pern. Aita: 
N. Ind. (Him.) — Sikkim. Assam — Khasi Hills and Caebar. K. Bengal— Chittagong 
0-1500', common, S. Ind. Forests QBedd.y Burma. Nicobar Isles. Malay Penins, 
(6 in, 1.) Borueo. New Caledonia. Afr.i Angola, Cape Colony, and Masc. Isles. 

Mr. Clarke says there is no Himalayan example of this at Kew, except a 
scrap from Levinge, said to be from Darjiling. I possess a specimen 
collected and given to me by Levinge in 1871. There is a specimen, from 
the Victoria Fal}s, Darjiling, G500', collected by Levinge, and presented 
by me, I think, in the Sahaimpur Herbarium ; and in Mr. Gamble’s 
herbarium I find a sheet from the Tista Valley, Darjiling district, 1000', 
Ho* 5052, collected by him in Septr. 1873 ; another, sheet, collected 
by him Darjiling 7500., Ho. 7216, Octr. 1879 ; and a third, No, 8084, 
Darjiling, May 1880. There is, therefore, no doubt that this species is 
found in the Himalaya, and that it extends to the westward of the Ganges, 
for the plant got by Mr. Dathie in Tehri Garhwal has the distinctive 
broadly winged or bell-mouthed tabe enclosing the fruit. Some specimens 
from Eastern India are much larger and stiver than those just mentioned. 
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GeEiis ONOOLEA, L , Sick, MetL, Hook 
Sub-genus— Steuthiopteeib, F. 

1. O. orientalis, Hook. ; Syn. M. 46 ; G, U. 4:d4, StrufMq^te^^^^^ 
orientalis^ Bedd. H. B. 20. 

N.-W, P, : D. B, Jauusar— Lokandi Hill,’ 8-8500', Duthie 30-4-1894, G-amble 

6-1894, 

Disteib. — N. Ind. (Hini.)— Sikkim, Laohen 12,000' Hooli jil.] 9000' EUoes ; 
Lethige^ 12,000'. Assam—i^iwawa ; Khasia— Mam. W. CMna. Japan— - 
Hakodadi. 

This is new to N.-W. India ; the station was discovered first by Mr.* Buthie, 
who informed me at the time. I liave a specimen from Mr. Gamble, collected 
by him in the same locality, later. 

Genus 5. WOODSIA, Br, 

\ Sub-genus— Euwoonsr A. 

1. W. hypertoorea, B. Br. ; Syn, Fil 46 ; 0. R. 484 ; Bedd. H. B. 20, 
Afghan.; Karam F«?Ze^—Shendtoi Hiils 10,500', Aitch., No. 983, 9-7-1 ST9 
RASriMiB; SM 75-8000' , Ijevinge, once collected; Magjid Valley i 

12*13,000' ; Tapoa^ Nala^ near Sonamarg 9-10,000' ; fAddar Valley^ Sonsal Nala 
13-14,000' ; above Eainmal, 12,000', Duthie 1893. 

Punjab : JSTwZZ^i— near sumtiiit of Eotang Pass, Edgew. 171, in Herb. Hort, Kew 
named fF B. Br,, on same sheet with Scotch and Norwegian specimens. 

N.-W. P. : British near Knari Pass, 11-12,000', Duthle 1885 ; Kumaun— 

Kutti Valley 12-13,000', Kutti Yaagti Valley 14,000', Dnthie 1886. 

Nepal W. : Nampa Gadh, 12-14,000', Duthie 1886. 

Distrib,—* A 7 ; Canada, in high northern latitudes, to the Saskatchawan 
Elver : not in the U. S. A. Europe ; Norway, Sweden, Bnssia, frequent ; Brit. Isles— 
N, Wales, Scotland, rare; French and Swiss Alps; Tyrol; Spain— Pyrenees ; 
Corsica and Sardinia ; Oarinthia ; Silesia. Scarce in Central and Sonth Europe ; 
though locally abundant in a few spots. Asia ; Ural Mts.j the Amur and Manchuria, 
Mongolia and Chint 

Buthie^s speoimeus from Kashmir, Ko. 13148 especially, aud Kos. 18226 
and 14127, are very wooliy ; but they do not warrant the rehabilitation of 
Hooker’s F. /wM, because the specimens on which Hooker founded that 
species are all undoubtedly Gymnogramm Amlersmi^ Bedd. Buthie’s specimens 
have all distinctly the indusium of Foo^?s/c5, and neither the shape nor the 
colour is that of G, Andersoni^ to which Baker in his Summary of New Ferns, 
18i91, refers F* lams(ii, Duthie’s British Garhwal, and one of his Nepal 
specimens are more glabrous than the normal, I have also a glabrous plant, 
got by Duthie in Kumaun, with fronds larger tlian usual, and elongated 
piiumfcifid pinnae, which may be a new species, 



72 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Yoh XIII, 
Sub-genus—- Physematium. 

2. W. elongata, Hook, ; Syn. Fil. 47 ; 0. E. 485 ; Bedd. H. B. 22. 

PuKJAB : Ohamha Ravi Valley 11,000', McDonell ; Siml^ Reg, 840,000'; 

Gamble, Collett, Hope, Bliss ; KuUu, Trotter. 

N.-W. P.: 7’. Garh, 9-10,000', Lev., DutMe, Herschel, Mackinaons ; Brit, GarJi. 
742,000' Mrs. Pisber; Duthie; Kumaun 740,500' S. and W., Davidson, DutMe, Trotter, 
MacLeod. 

Disteib.— ; N. Ind. (Him.), Sikkim, 7-12,000', frequent. 

This fern grows to a much larger size than is stated in the books. The 
Syn. Fil. gives a span to 1 ft. as the length ; Clarke — 9 in. 1; 1 — 14 in. br. ; 
and Beddome — 1 ft. X 1-14 in* i bare a frond collected by the Mackinnons in 
T. Garhwal which, were it complete at the apex, would be about 18 in. L by 24 
in. br., without the stipe ; and I find a note of having seen in their collection 
a frond nearly two feet in length. 

Genus 6. SPHJEROPTERIS, im 

1. S. barbata, Wall. ; Syn. Fil. 49. Peramma cyatlmides, Don, 
C. E. 485 ; Bedd. H. B. 22. 

H.-W. P. : Brit. 7-9000', P. W. Mackinnon, April, 1881, Mrs. Fisher. 

Disteib,— Ind. Nepdl, Sikkim, Bhotdn, 640,000', plentifnl 

eastward. , Assam—Khasi Hills, 45-6000, plentiful. Manipur. S. Ind — AnnamalJay 
Hills, 6000'. 

TMs plant is new to the westward of Nepal, and, so far as I know, has 
not been collected in the N.-W. Himalaya by any one but Mr. Mackinnon 
and Mrs. Fisher. A specimen of Wallich’s in Kew from Nepdl is named 
Aspldium spectahik. 

Genus 7. DIOKSONIA, 

Suh-genus— -Patakia, Fresh 

h D. scabra. Wall. ; Syn. Fil. 54 ; c. R. 430. Dennstmdiia smbra, 
Bedd.H.B. 24. 

PuHJAB : Simla Reg* — ^6-6500', Edgew,, Gamble, Blanf., Trotter, Bliss. 

H.-W. P. : B. B. Bist.—'i^W (and upwards t ), Herschel, P. W. Mackinnon, and 
Hope ; T, Garh. 46-5000', Hope ; Kumaun, No. 14, 16-6-49,‘‘'‘ in Herb. Hort. Saha- 
ranpur ; near Naini Tal, Hope, 1861 ; 6500', MacLeod, 18951. 

Disteib. — : N. Ind. (Him.)— Sikkim, Bhotan (4-8000'), common eastward. 
Assam— Khasi Hills 44000', common. Burma and Malay Penins. generally, very 
common, Bedd. 

New to the westward of Kumaun, I think. 

2. D. appendioulata, Wall. ; Syn. FiL 54 ; C. E. 436. Dmmtmdtia 
appendicylata, Bedd. H. B. 26. 

N.-W. P. : Brit. 6’^ar7i..— Upper Ganges Valley 5000', P. W. Mackinnon, April, 
1881 ; Kumaun 640,000', Edgew., S, and W., Duthie^ Trotter, MacLeod, 

Disteib.— Am: N. Ind. (Him.) — NepsM, Sikkim, 
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New to the westward of Kumaun. British Garhwdl specimens were given 
to me by Mr. Mackinnon soon after collection. 

Genus 8. BAVAUjIA, Smith. 

Sub-genus — Leucostegia, Fresl. 

1. D. membraaulosa, Wall. ; Syn. Fil. 91 ; C. E. 442. Leumieffia 
memlramdosa, Bedd. H. B. 50. 

N.-W. P.: JTMMmfm— Mohargiri Pass 6500', S. and W., 1848 ; Davidson 1875 ; 
buthie 1884*86 ; 4700', Hope 1890, 6-10,000','' MacLeod 1898, 

DiSTEiB.— : N. Ind. (Him,)— Nepal, Sikkim, Bhotan (4-10,000'). ‘‘Assam" 
in Herb, Hort. Sahai* (ex Herb, Hort. Calc.) D, Assamioa on ticket. 

1 oannob see the nearness to Z). mjdtidmtata which Mr.- Clarke sees. 
D, memhr, is bi-piiiaatifid to a winged rhachis : D. multident, is tri-pinriatifid 
to a winged, rhachis in all the specimens I have seen but one ; in other words, 
a frond of D,mmibmn, a pinna of D. multident. The exception is a frond 
colleobed by Levinge, Darjiling, 7000', 1879, given by me fco the Herbarium of 
the Imperial Forest School, Dehra, wh<ch is truly lanceolate, and measures only 
about 8, X BJ". st, D, multidentata is, I think, a more coriaceous plant 
than is D, menibmnulom, and dries of a darker colour. A striking feature of 
D, memhranulosa is the small glistening involucre, which seems very persistent. 
This is not mentioned by any of the authorities I cite. In this respect 
D, memdranulosa is like D, assamica^ Baker. 

2. D. immersa, Wall. ; Syn. M. 91 ; 0. R. 44S. Leimstegia immersa, 
Bedd. H. B. 51. 

Punjab : DalLousie, McDonell \ Simla Collett, Bliss, rare. 

N.-W. P. : JO. JO. Dist. — Mussooree 6-7000', Herschel, Mackinuons, Hope, A. Camp- 
bell ; Dehra Dun 2600, Hope; Kumaun^ S. and W., Davidson 5-8000', Duthie 
47-5000', Hope 47-5000', Trotter 75-8030/ 

Distrib.— : N. Ind, (Him.)— Nep^l, Sikkim, Bhot^n 8-6000', plentiful 
Assam —Hhasi Hills 4-5000', common, Bengal— Parasnath Mt, (summit), Hook 
M., JOr, J. J. Woody 1880. N. Manipur, C. B. Clarhe 5500', Watt 6000'. S. India— 
Madras Presidency, W. Mts. “ very abundant in Coorg, growing on trees" (Bedd.) 
Malay Penins., Java. 

The authors of th^ Synopsis Fillmm say this DavdlUa is peeiiliar in having 
the rhizome developed beneath the surface of the soil, butBeddome says that 
in Cooi^ it grows on trees. Clarke says— rhizome much underground, and 
there without scales the tips above ground with chestnut lanceolate-acute 
scales.’’ At Mussooree the fern grows on rocky ground or on rocks, and I have 
seen it in Kumaun on rocks, Down in the Dehra Valley (Dun) it grows on 
precipitous sandstone rocks, and I noted — rhizome creeping on rooks, but 
burying itself in Qrevices where possible/’ 
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Olarkei, Baker, m«Hook. Ic. t.4625 ; Syn. Pil. 9L R datm- 
fam/s/Levlage MS.; C. R. 448. Lemostegia Hoohri^ Moore, under 
Amfhorus^ Bedd. H, B, S2. 

PniTJAB : ChamH 10,300/ ‘J. Marten 1898, Simla Reg.-^BMu and BagM Road, 
Bliss, 22iid Sept 1890 ; “Sirmnr 9-11,000', T. T/', in Herb. Hort. Kew. (Another 
tieket for same specimen bears— ■“ Hattn 8/49.**) 

N.'W. P. B, D, DwA— Jaunsar, Ohaohpur, Peak, lu,50p,' Gamble 1898. 

Disteib.— s N. Jnd. (Him.), Simla Reg, 9000', very rare; Sikkim, 
Bbotan, 5-12,000', Hooh. fil. et Thoms.y Clarice, Levinge, GamNle, rare. 

I detected this among Mr. Bliss’s ferns sent to me for inspection by Mr. 
Trotter, and pronounced it to be B, Clarlwi^ Baker, from reading Beddome’s 
description of Lmm, Hooheri^ Moore, but I had not my Sikkim specimens 
(from Levinge) at hand to compare it with. I sent Mr. Bliss’s plant home to 
Mr, Levinge, who, in returning: it, wrote — The Davallia you sent me is cer- 
tainly D. Clarhei, identical in all respects, rhizome, scales, indusium, &c., with 
my Sikkim specimens. It is quite different from B, (or Folypodium) darem- 
formis, B, Clarkei is very rare in Sikkim, only once or twice found I believe.” 
Clarke in the ‘ Review’ says that B, daremformis is frequent, both in the 
Him-daya and Khasi hills ; but in a subsequent paper (Journ. Linn. Soo. Bdi. 
Vol. XIX, 291) he says that Levinge united ferns of two different genera in 
one spicies. Folypodium daremforme, Hook., is I believe quite common in the 
Khasi Region, and I have never seen an involucre on it. I gather that 
Levinge inclined to agree with Beddome that F. dareceforme might be a Leti^ 
costegia nearly allied to B, Clarkei, The indusium of B, Clarkei is very broad, 
and quite persistent. In Gamblers plants, some collected by himself in 
Sikkim, and afterwards kept in cultivation at Darjiling, I see large, broad 
beautifully orange-red scales scattered over stip and rhacliiscs. The 
locality, variously called “ Sirmur, 9-11,000' ’’ and ‘‘ Hattu,” where Thomson 
got the spcimen in the Kew Herbariuna, is doubtful ; but, as the hills of the 
Sirmur Territory, south of Simla, are not so high as 9-1 1 ,000', 1 think Hattu 
Mt., eastward of Simla, the summit of which is 10,500', must be the real 
habitat, and Mr Bliss’s discovery of the plant at a lower level on that mountain 
41 yeans later, confirms this view. Anyhow^, eleven degrees of longitude 
leparate the Punjab and the Sikkim habitats. Large specimens of B, Clarkn 
from K E. Indk are very Asplmbm iernijolmm^Bm and 

cutting. After the above was sent to press Mr. Duthie sent me large and 
beautiful spcimens collected in uhamba by Mr. J. Marten, in a quite young 
state • and ibout the same time Mr. Gamble gathered rhizomes of the plant in 
Jaansar from which the young fronds of 189$ had not yet apinng up. 
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[I Iwe struclj out of this list Davallia inMm, -Don, as I find tliatthe 
common low-level, arboreal fern I and other collectors have been 
calling by that name is D.pseudor!/stoptem,vis.—No. i, infra. Ido 
not think D. puMmi gr-ows to the westward of Nepal, though it 
seemstobe very common in the N.-E. Himalaya and Assam (in the 

Khiffii Hills at least), and on the Western Mts. in S. India, and also in 
Tenasserim aird Ceylon.] 

4. D. pseudo-oystopteris, Kimze Bot. Zeit. 1850, 68, “Fronde 
snbmembranacea, rigidula, olivacea, gtrbrtr, bievitei oblonga, 
acuminata, tripinnatitidii (s. qaadripinnate) ; piiinis petiolatis, patentibus, 
oblique ovato-obiongis, obtnsiusculis, inferioribus remotis ; pinnnlis primaiiis 
petiolatis. subrhombeis, obtnsis ; secondariis subsessilibus, oblique oblongis, 
pinnatisecHs. sew^ientis e basi cuneato falcato-lanceolatis, Ipnge acuminatis, 
acatis^is, subbifidis, basi mono-sorophoris ; indusio magno, ovato, acuto, 
membranaceo ; stipite brevi, tenero ; rhachi universali subflesuosa, versus 
apicem marginata, partialib'w alatis, flexiiosis ; rhizomate . , . . . 

Oi/$toptens DavciUoides. Kze in Htt. 1842.” 

“ Himalaya, ausden Sendungen Fieldings, von Moricand raitgetheilt.” 

D. patNira,. Don, var. jmudo-ci/sloptem (sp.), Kze., 0. R. 444. Leumto/jia 
pseudocystopteris, Eedd. H. B. 54. 

Punjab : C/i«KJ«-6000' ; Kangra Vy. DUt. 7D00'; MaUi State 6500'; Simla 
Reg. 5-8000*, “ Very abundant on trees ” (Blanford). 

N.-W.P. D D- Pfet.— Mussooree and vi-inity 5-7000') everywhere clotlung 
the branches of the oak trees } T. Garh. 5000' ; Kwmun 450(^11,000'. 

' DiSTRiB.-4«a : N. Tnd. CHim.)-Nepal, Sikkim and ' Bhotan up to 11,000'. 
Assam— Khasi Dist. 3-6000', common. 

The plant from the localities enumerated above is the common low-level 
arboreal Davallia. Specimens diSer from each other in texture and cutting, 
correspondingly, perhaps, to the age and degree ot fertility of the plant ; but 
I do not think any of them are D. cMrophylla, Wall, which has been assumed 
to be D.piMra, Don (an older name), and which is common from Nepal east- 
ward to Aasare and Burma, and in South India and Central Ceylon. I have 
had great difficulty in determining tvhat this plant is, but probably it is 
Ktinze’s plant, which, there are reasons to believe, was collected in the Simla 
Region, fils description, which I have quoted above, is defective in that he 
could say nothing about the rhizome ; and I cannot see that the indusinm (in 
my material) is large, as he said it was, hut it appears on young and undamag- 
ed specimens “ ovate, acute, membranaceous.” As I found that no type speci- 
mens of Kunze’s plant existed in the Kew or British Museum Herbaria, I 
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asked Mr. Gustav Mann to inquire for them in Germany, and his reply, receiv- 
ed on. the 4th January, 1898, gave me the clue I wanted^ Mr. Mann found 
that there Is a type sheet, of two specimens, in the Botanic Museum, Leipzig, 
and he seat me a pen and ink sketch tracing of the larger of the specimens, 
and copies of Kunze’s two tickets belonging to it. The older ticket, bears — 
^[Opstopteris daiKdlmdes, Kmz%m ad Moricand, 4/4S ; species in signis 
Lemostegeis (iffinis, Presl. Himalaya Fielding, Ex herb. Moricand, 4/42.” 
The newer ticket bears— “nunc — DavalUa (imo.) pseiidocgstopteris^ Kze.~ 
chaerophfjllum, Hook. Suri et indusia in apire nec in decursu vense ; iia que 
DavalUaJ^ Mi*. Mann has written on the tracing — “ Bhizome there is none, 
aud the lower part of the stipe is also wanting. The frond is lanceolate as 
shown in this tracmg. The sori are not ripe in tins specimen, and no sporangia 
developed, the indusia are distinctly pointed (A) : the ultimate segments very 
acute and, as well as the other cutting, just like that on a spec^en collected 
by Blanford, 16-8-J885, on Summer Hill, Simla, 7000'.” The tracing 
shows a knomlate frond 8"1. by 25 " hr., the lowest pair of pinnae slightly 
shorter than the two next pairs, but broader. On getting Mr. Mann’s letter 
I recollected that some of my H.-W. Himalayan specimens which I had been 
cahing D.piMm had indusia “ ovate, acute,” though very small, and I found 
I bad been overlooking Kunzt’s description of the iodusium. I turned up my 
specimens, aud verified my recollection. In immature specimens the ovate, 
acute, membranaceous indusium is quite distinct, but when the sori develop 
and ripen the indusium is pushed back and shrivels, and the true shape is not 
seen ; and, als specimens get damaged in the press. Mr. Mann, in his 
letter to me, saya that the ultimate segments of Kunze’s type specimen are 
perhaps a little longer than those of a Mussooree specimen he has from me, 
but that otherwise the cubing is exactly the same. He also writes— “ The 
remark ‘ ^climrophyllum. Hook.,’ on Kunze’s Hbel was written by Kuuze, but, 
as seems to me, at a later date* There is a second sheet of i>. pseudonjdcp- 
tms in the Botanic Museum, Leipzig, which has written on the label " Dmallia 
cbMTophylla^ Wall. Herbar. Sprengeliantim, 17260, ab ipso ! ’ but not written 
by Kunze. Tliis specimen is put together with the above type sheet in the 
same wrapper ; it is the common Indian form of pseudocysfopterisy with deltoid 
frond.” The usual shape of frond of the plant I identify as D, psmdoq/stoptms 
is certainly deltoid, or at least sub-deltoid, but I have a lanceolate frond on the 
same rhizome with deltoid fronds. The rhizome is of course creeping and 
branching, and it appears to have broadly ovate scales,- peltately attached, not 
adpressed, smaller than the similar scales of the next species, D. Beddomet ; 
they are, however, rarely present in my material Underneath the scales the 
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rhizome appears to be coverei with, a detachable skin or bark, somew^hat wrin- 
kled or striated. It is desirable that specimens of this plant should be collected at 
various stages of growth^ to show the rhizome scales and the indusium distinctly. 

It will be observed that Kuuze at first called this plant Cydopleris daval'- 
liodes, bat finding it was a Lemostegia in everything but the shape of indusiuin, 
finally named it D* {Leitc,) pseudocystoyteris^ the name being evidently sug- 
gested by the shape of the indusium, which, however, does not seem to have 
its base inserted under the sorus as in Cystoptms, Further examination may 
show that this plant, from the shape of the indusium, deserves to be put in a 
separate genus, or sub-germs, as much as other do. 

6. jy. Beddomei, m sp* Plate !, (see Part II., p. 527), 

EuiiJAB : Ghamba — J. Marten, 1898. 

Sub-genus Micbolepia, Fml 

[Kumauu is given by Clarke, in his ‘Review,^ as a habitat for D. ( Micro. ) 
marginaliSy Wall, and also for Zt calmscms, Wall, which he places 
as a variety of that species ; but as there is a mistake in the citation of 
Wallich’s catalogue number by Hooker in the/§?eci^ Filkum which he 
follows, he thinks the locality Kumaun may be a mistake, Beddome 
has copied Clarke without any such reservation. Hooker did not give 
Kumaun as a habitat for D. vilbsa, Wall, which is placed as a 
synonym of D.margimlis in the Syn^ds^ but only Nepal : he gave 
Kumaun as a habitat for Z>. calvmcens^ Wall, which he considered a 
distinct species. On his type sheet of D. villosa^ Wall, Cat. 244, in the 
Calcutta Herbarium, Wallich wrote-^** Lppi in Napalia^ 1821.’^ The 
entry in the original catalogue in Calcutta is of this specimen only ; 
and Dr. Prain has shown me that there was no subsequent entry, I 
have seen no specimen of either of these ferns, collected in modem 
times in Kumaun, or the westward of it, Mr. Clarke seems to 
have been misled by two sheets in the Kew Herbarium without tickets, 
but marked on the sheets by Sir W. J. Hooker— calmmm^ 
Wall., Cat. 2683, Kumaun, Wall.” This is not warranted by the entry 
in the catalogue. The distributiou of the species, or of both species, is 
Asia. Nepal, WaZto; Assam — Khasi Griffith^ Mann ; Mikir 

Hills, &>wwz 5,N. Manipur, (7^r^. Tonkin, .S<3:to5<z.Formosi\, Wlljord.] 
Sub-genus Micbolepia, PmZ 

6. D. Wilfordii, Baker ; Syn. Fil. 98. D. rhomboidea. Hook. 2nd 
Cent., t. not Wall. 

“ Candice graoili elongate repente atro nitidissimo fragili, sbipitibus sparsia 
3-4 uncias longis stramineis nitidis basi ebeneis, froudibus C-8 imoias longis 

■" "5 
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oblongo lanceolafcis aoqminabis tenui-membranaceis pailide viridibus pianatis, 
pimiis patentibus iaferioribus remofcis subniiciam loogis rbombeo-snbtrianga- 
laribns longo petiolads profunde pinnatifidis siibpinmtisve oblique obovatis 
inequaliter lobatis, sterilibus Eerrulatis, venis subfiabellatim diehotomis apice 
soriferis, iiivol ris orbioulari-cuneabis membranaoeis apice erosa solummodo 
libera lobulis fuadium marginis couformibus, rbacbibus gracilibus 
subfiexuosiSj pinnis supremis sublanceolafcis/’ 

Mr. Baker’s description is : — 

‘‘ 53 i). (Micro.) Baker ; rhizome creeping ; st. 4*6 in. L, slender^ 

naked, flexuose ; Jrond 6-^ iu. ]., 2-3 in. br., lanceolate, trqjinnatifid ; lower 
pinnae deltoid, stalked, about 1 in. 1., i in. br., cut down to the rhaohis below 
with broadly ovate-rhomboidal sharply toothed pinnules ; testure herbaceous ; 
tfmhis^^ both surfaces naked ; sm'i 2-6 to a pinnule, apical in the teeth.-—!). 
fhombmdea^'E.m\, 2adCeat., t. 48, wo/ WalUek Microkpia WilfordiiyNiooYQ, 

Hab.— Japan ; gathered by both Messrs. Wilford and Oldham/’ 

Kashmie ; “ Boniar Nala— 6,000' ; wet place,'' J. G. MeDonell, June, 1897. 

Disteib.— . isia : C’iina— M. Tsien UU^Faie7’ 1886 ; Manchuria, between Mukden 
and Tuug-che-Shlen, //. i?. J/. 1886 ; Peking Mts., F*. Hancock 1880 ; *• In 
shady glens by streams, along with CystopUriS frapdii^; JDr, BrefsoJmeider, “ Flora 
PbkinensiH, 1880 (?). Korea— Am-nok Kiver, Pbyin^n Province, 1884. Japan— 
HakodafH, <7 Wil wd, No. 108T, 1869 j Yokohama, It Oldham, 7/61, No. 99, “on rich 
moist banks on the hillsides'”} Maceim(fvkHi^ Iter Bee., 1862, F. V, RiokenK 11. 
Yokohama and Bukenje, Jas, 1887 (/), Yokohama, Maries (Jtmx Yeitch, 1880% 

Hancock, 144, 1886 } “Japan,”’* Fmrie, Nos. 512 and 4228; Japan— Mt. Akagi 
1888, Irom Science College, Imperial University, Japan (Jap. Wo renshiila). 

This plant seems to be more common in Japan and N.-E. China than was 
kuewn when Sir W. Hooker described it. I cannot find that Moore did more 
than name it. But there is no record from the westward of the Peking 
Mountains except Mr. McDonell^ discovery of it in Kashmir in 1897. The 
speoies seems to be terrestrial, judging from. Oldham’s and Hancock’s remarks 
above quoted, as well as from McDouell’s specimens, one of which reached 
me with fine micaceous sand adhering to the thin creeping rhizome. The 
cutting and texture are like those of D. [Leuco.) mmma, Wall., but the frond 
is narrow, and the sort are much smaller and apical. 

In reply to an inquiry as to habitat, and for further material, Mr. 
McDonell wrote, in November. 1899, that this is a terrestrial species: he found 
it growing in a shady glen, close to running water. Them was very little of it, 
and he has not been to the place siaoe. 

7, D. platyphylla, Don. • Syn, Ffl. 99 ? 0. R. 446, Mwrol^a 
platyphyUa, Bedd. H. B. 66. 

N.-W. P.": T. Near Mussooxie 4,0( (K, Hackiimous, 1879. 
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Bistrib.— : N. Ind. (Him.) Nepal to Bbotau 3-5,500', plentiful in Suvidm. 
Assam — Khasi Hills 3-4, OOu', North Manipur, 5,500', 3,000', Upper 

Burma, 4,800', Gmil. S. India— Madras Piesy., throughout W. Mts. 

up to nearly ®,000', Ceylon, China — Yunnan, Hancock^ 1893. 

A specimen gathered in Tehri Garhwal by the Messrs. Mackinnon was 
given by them to me in 1880 or 1881, The plant is unmistakeable. That 
appears to be the only known gathering west of Nepak D, lonchitidea^ Wall. 
Gat. 240, is a synonym. 

8. D. hirta, Kaulf. ; Syn. Fil. 100, J9. pohjpodmdesj Don . ; C. E. 447. 
Microlepia spelwim, var. B. Mrta (?) ; Bedd. H. B. C>8, 

N.-W. P, : Brit. ' Gark. — 5,000', P. W. Mackinnon, 1881 ; Ramganga R, 

2,600’, S. and W., 1848, Sarju-Ganga Valley 5,000', MacLeod 1893. 

Disteib. — Tro 2 ^. Anier. Asia,: N. Ind. (!tlim.)i Sikkim, Bhofan. Asisam— Khasi 
Hills. Bengal— Chittagong, 3-5,000', abundant. Manipur, 1,000—4,760'. S. Ind.— 
Madras Prosy.— W. Mts. Bombay Presy. — Herd. Dalzel ; N. Canara, 2,400', W. A. 
Talbot. Ceylon. Malayan and Polynesian Isles. China. Japan. 

I pass lightly over this subject, being of opinion that the group comprising 
D. strlgosa^ D, hirta^ D. spehnecB, D.poiypodioides^ D.Jiaccida.&o,, requires 
further study in the field. But I think the specimens from the westward of 
Nepal, above, cited; come under D* hirta^ Kaulf. 

Sub-genus— S tenoloma, F4e. 

9. D. tenulfolia, Sw. ; Syn. Fil. 102, D, cMnms/Sj'Sw., 0. E. 449, 
Stmolma cUnmsis^ Sw., Bedd. H. B. 70. 

Punjab : Simla Simla, 6,000', Blanf . Trotter 6,5-'),800', Bliss. 

N.-W. P. : T. 4-5,000', Dnthie ; Attmfl;tt»-«-Bagesar, 3,000', S. and W., 1848 ; 

Hawalbagh ahd Bwarahath “1849”j in Herb. Hort. Sahar.j 6-7,000' Davidson, 
Trotter. 

Distbib.— : N, Ind. (Him.)— Sikkim, Bhotan 1-7,000', plentiful eastward. 
Assam— Khasi Hills 1-3,000', common. Cent. Prov., India— Pachmarhi, ButUe. 
S. Ind.— Madras Mts. j The Deccan 3-6,000'. Ceylon. Japan. Polynesia, common. 
Afr . — Mascareen Islands. 

Genus 10.— OYSTOPTERIS, Bemh 

1. 0. fraglliS, Bemh. ; Syh. Fil. 103 ; G. R. 450 ; Bedd. H. B. 70. 

Afghan : Griffith. Eurra,n Valley — Peiwar Kotal 8,000', Collett ; 13,000' Aitch. 
1879, Harsukh 1894 ; Ishkashin m JBadtikshan., Dr. Giles 1886. 

Trans-Ind. States ; JBarav>l^Z\ 2 ,X 2 iX — many stations 4,5-11,000', Harriss ; Mirga 
Hills, Gatacre \ Ohitrat, F. E. Younghusband 1894 j Hindu Kush (or Pamirs), Dr. 
Alcock, with the Pamir Boundary Commission, 1895 
Kashmir; Gilgi% BaUistan^ Beosai, Gulmarg and Kildn^ Shayuh Valley-^ 
Ladakh 7-14,000', many collectors. 

Punjab ; Hazara^ Chamda, KuUu^ LahauiyKangra ValUyy Simla Reg\ 7-12,000' 
N.-W. P. : T. and Brit. Grah. Kuwaun 10-16,900', coni mon, 

Nepal, W,: 10-13,000', Dnthie, 



80 JOimN AL, BOMBAY NATURAL IHBTOEYmCIETJ Vol, Jill. 

Bistrib.— A 7 }ier.: Arctic and Temperate Begions ; California and Mexico. 
S, Whole length of Andean Chain."*' W. Ind. Europe : Everywhere fiom 

Iceland and Novaya Zemlya and Spitzbergen in the Arctic Begions to Spain, Sicily, 
Cyprus, and the Caucasus. Asia : Lebanon, Persia, Kurdistan, Siberia, Manchuria, 
Kamschatka, Thibet, N. China; N. Ind. (Him.), Sikkim. Australasia. N. Zeal. 
Sandwielh Isles, Afr, — Madeira Fernando Po, Abyssinia, S. Afr. 

{Cydof.ms smdeliea^ A. Br. and Milde : Sjn. Fil lOB, has beea fouixd 
in the Chnmbi Valley, Thibet, by Sir G-eorge King’s collectors.] 

2. 0. montana, Link. ; Syn. P’il. 104 ; Bedd. H. B., Supp. 15. 

Kashmir: “In woods above Gulmarg, about 9,0(0', not higher, August 1877,^'* 
Altch. in Herb. Hort, Kew ; Bangas— Muzafarabad— Inayat,. Duthie's Collr, 21-7-97 
(Saharanpur Herb.) 

K.-W. P. : near Bdlam Glacier 13,000', Ho. 3647 ; near Bdma — Dhauli 

Valley 13-1S,00C ; Byans— Kutti Valley 13-14,000'; above Nabbi 12-18,000', No. 
3647, Dutbie 1884. 

Nepal, W. tv Opposite Buddhi Village 10-12,000'; Nampa Gadh 11-12,000', No. 
6247, Dutbie 1886. 

Bistetb. — N,Amer,i East side of Bocky Mts.; Labrador; Canada W. Europe: 
Mta. of Scandinavia, Scotland (very rare), and Centr. Eniope. Asia : Kamschatka. 

This fern was sent to Kew, with other plants, by its discoverer in Kumaun, 
Mr. Duthie, but that Indian habitat is not given in Mr. Baker’s paper, 

A Summary of the New Ferns which have been disooveied or describe.d 
sinoe 1874,” published in the “/^nnals of Botany,” VoL V. No. XVII, 
aiiihouTih new habitats of other old species are mentioned. Beddome, 
though he did nob include the species in his Handbook, has eutered it in 
the Supplement to that work, published in 1892, and has quoted the 
description given in the Synopsis Fdicum, hut he has given as the only 
Indian locality “Kashmir,” without mentioning the collector’s name. Mr. 
Duthie sent me Knmaun and Nepal specimens soon after he collected them, 
and I know that he has never found the plant in Kashmir. Beddome has 
possibly entered Kashmir as the Indian habitat on the strength of Dr. 
Aitchison’s specimen mentioned above. 

I may be pardoned for mentioning that I have an old acquaintance with 
G. niontanay for, when on an excursion in Perthshii’e, conducted by the late 
Professor J. H. Balfour, in 1856 I bhiuk, I discovered a station for the plant 
on Ben Lowers, on which mountain, in 3886, it had been found for the first 
time in Scotland by Mr. W, Wilson, but where it had not since been gathered 
for long. I have read with interest that lately new stations for this 
fern Lave been discovered on the border between Perthshire and Argylshire, 
and even in Dumbartonshire. It is a * far cry ^ from Central Europe eastward 
to Kashmir. {To le coMmmd,) 
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Including Avghanistan , the Tkans-Indus Pkotected States, and Kash mn: 1 
aiTiingcd and named on the basis of Hooker and Baker’s Si/nojjsis Filicum, and ' 
othot works, with New Species added. 

By 0. W. Hope. 

{Conlinutid ffoni Vol, XIII, page 36.) 

Paex hi.— the general LIST.--(con«mM«0. 

Ord. FILIOES. 

Sub-Ord. III.— PoLYPODlACEiE.— 

Germs 11.— ADIANTUM, L. 

3. A. luinilatlim, Bunn.; Sya Kl. lU ; C. R. 452 ; Bedu. 
11. B. 82. 

Punjab ; CJimiha ; McDonell Oo. list) ; Kangra Valley W. 2800', Trotter j Mandi 
State 4000', Trotter j Simla Beg, 2-4500', Hope, Blanf Bliss. 

H.-W. P, ; JD. D, common from the valley up to 4500' in the Himalaya ; 

KumamhWW — 58U0. 

Histrib .— Amer \ from Mexico southward to the Organ Mts. in Brazil, 
Asia : N. Ind. (Sub-Him. and Him.) up to 4600', very common. Bengal— Ohutia 
Nagpur. Cent. Prov. Cent. Ind. S, Ind. Very general on the western side, in 
the plains and lower slopes of the hills (Beddome). Burma. Ceylon. Malay Penins.— 
Perak. Cochin China. China— Hongkong. Polynesia. Ti op. Australia, .d/r. : Cape 
Verde Isles, Angola, Guinea, Zambesi Land, Madagascar. 

This is one of those feres that are so common along the foot of the Himalaya 
that one neglects or postpones collecting them. It grows even by the road- 
side in the heart of the town of Dehra, and onwards to Rajpur on the way np 
to Miissooxie. Far to the southward I gathered it in 1860, in Bagelkhand, 
Gcntr. Ind., alt. about 800'. Mr. Gamble got it in Bengal — liohdardaga Dist., 
Mr. Olarkein Centr. Ind., and Mr. Duthie in the Centr, Piws, Mr. Clarke 
says it is plentiful in ditches in Calcutta. 

The cutting of the pinnoe of this species varies mtich. The largest fronds 
I have from Darjiling, collected by Lmingey have entire pinnm, with only the 
marginal row of sori broken. Smaller fronds of the same gathering have pinnae 
cut down \ to 4“Way to the lower edges, with one, two, or three lengths of 
sorus to each of the 5 or 6 lobes. In the Fil^ the pinnae are said to be 
Eubdimidiate ; but I should say that the costa, or main vein, of a pinna 
forms the lower edge ; the veins radiate from the attachment of the petiolate 
secondary rhachis, or from the costa near it, and may be said to be about 12 
in number at the base of the pinna. They form dichotomous groups stretch- 
ing to the lobes, and sub-lobes if any, ahd they continually fork or branch 
up to close to the edge of the pinn'?* /until there must be from two to three 
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hundred veinlets at the row of sori, in a large pinna. This of course gives 
the required stiffness to the pinna, the lamina of which is membranous in 
tes^ture. 

2. A. caudatum, L. ; Sjm. Fil. 115 ; C. B. toS ; Dedil. H. B. 83. 

Kashmir : JheUm Ty.; from Uri downward, MaeLeod ; TaiH I >/. 5000', Trotter ; 
“'BOOO', very common,’'’ Gammie. 

Punjab : Hazara-~35-4000, Trotter. ChamU^ McDouell Cm list) 3000', Trotter ; 
Kancfra Fy., W. 3000', E. 4500', Trotter ; Salt Bange^ Aitch.; Knlhi 5500', Trotter ; 
below Simla 35-4500', Hope, Gamble, Blanf. 

N TV. P. : i>. D. common, up to nearly 6000' in ibe Himalaya; T. Garh, 
4-5000', Duthfe ; Kumaun 6500' S, & W., Davidson, Hope 2000', common. 

DiSTKiB.-—A«i« : Arabia Felix. N. India (Himalaya and other Mts.) 0-3000' 
very common. Oentr. Provs., Iml. Oentr. Ind. Bengal— JBehar^ Calo. to 
Agra^'' Jacquem,^ Dhakka. Bombay Presy. — Jacguem, Burma— Tenasjerim. 
S. Ind. and Malay Penins., plains and lower slopes of hills (Bedd.), Ceylon, Java, 
Borneo, Philippines, China. A/r,, Cape Verde Isles., Banks of the Niger, Angola, 
Zambesi Land, Cape Colony, Mauritius. > 

This species, the last preceding, and the next following, belong to the 
“radioantes group,” the rhachis being often prolonged and rooted at the 
point. A specimen gathered in the Dehra Dun has fronds about three feet 
long, perhaps one-half consisting of secondai'y gTowth. Tho fronds hung 
down from the bank of a stream, and had rooted and grown in the air, like 
Saxlfraga sarMitosa, 

3, A. Edgeworthli, Hook., Sp. Fil. II., 14 ; Sjn. ill. 2nd Ed. 472. 

A, emdaium^ L. var. 0. rhizophormn^ Wall, C. 0., 453. caudatum^ L. var. 
EdgeworiMiy Bedd. H. B. 84. A: Edgewmildi, Hook., Bedd. Siipp. H. 

B. 17. 

Punjab: Adah Valley near to, M. P. Edgew., Sept., 1888 ,* Simla Beg, ^ 
Bhajji State 5-6000' Trotter ; Simla 5-6250', Hope, Blanf., Bliss. 

N.-W. P. : jP. jD, Dist— 5-6000', Mackinnons, Hope, Duthie, rare ; T, Garh, 4t)00', 
Hope ; Suarna-ka-ser, 6000', Gamble, Garliwal, Edgew., A. Hiimc '' 

(Clarke) Mrs. Fisher ; Kuma'un^ 3-6000' S. and W., A. Hume, Hope, Davidson, 
Duthie, Trotter, MacLeod, 

Disteib. — Am&f, : W, Ind. Sieber, in Herb. Hort, Sahar. (7 pair of pinnae only), 
Ana : N. Ind. (Him,). Nepal, Wallieh. Assam— Khasi Hills Mmx- 

Ola fh\ Wait, Burma— Fort Stedman, Abdul Hat, 1898, China— Peting, Dn 
WilUamsx^ Br, BuslieXly Ilancoek (largest I have seen). Malay Isles. Timor, II. 0. 
FordeSy 1882-88. 

Since gathering it in Knmann, in iSGl, I have -always considered this a 
distinct species. It has been long in obtaining general recognition. Published 
by Hooker in 2858, in the Sp, FiL^ it was reduced in the Syn, Fil to the 
place of a synonym of A. caudahmy /3 , A. rld?Aidmimiy Sw., and but doubt- 
fully raised in the 2nd Ed. to the rank of specie b. Clarke in his ‘‘ Review^’ 
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adhered to the view taken in the first edition of the Stfiv^psk Filimn. In his 
Hand-book of 1883 , Beddome placed as mr. Edgmorthu o( 

A. mudaiim, hvA in the Supplement of 1892 gave it full rank. The only habitat 
Hooker cited (knew of ? ) was near Mnltan, where originally it was discovered 
by Mr. Edgeworth. Hooker says “ Mr. Edgeworth, in his notes, observes of 
this ‘ it is not A. rhizophonm’ (for indeed the texture of the frond and ^na- 
tion are totally different), ‘ nor A. caudahmi, Sw., nor Jiagelltfervm, Roxb. v. 
76 ’ (for in those varieties of one and the same plant the fronds, and especially 
the stipes, are more or less clothed with fulvous hairs or chaff) : ‘ (it differs 
from all in the integrity of the pinnae).’ On these grounds I give it as distinct, 
though we need more copious specimens to see that it does not pass into cau~ 
datum ” Sir W. Hooker goes on to remark that “ the nerves are the same ” ; . . . 

“ the fertile scarcely exhibit an appearance of lobes ; and the contiguous 
sori form a pretty even line at the edge.” Prom tins it appears that the first 
parenthesis, in the quotation from the Species Filimm given above, is a version 
of Edgeworth’s ordinal note, and, from a careful examination of the numerous 
siMcimens of both species in my collection, I think I can say that as regards 
the venation Edgeworth was right, and Hooker WTong ; and the venation 
shown in the enlarged figures of the two species. Plates LXXX and LXXXI, 
Sp. Pil., seems to bear me out. In A. caudalum (X. rMzopJionm, Sw.), so far 
as I can see, the system of venation is flabellate, i.e., the veins all radiate direct- 
ly from the petiole, whereas in A. FdgewortMi a branch of the petiole, corres- 
ponding to the costa of- a dimidiate pinna, rans along the inferior, straight 
edge of the pinna, giving off branches inwards all along its length. It is not 
always clear whether this branch, or costa, itself forms the thickened, or stiffened,, 
margin of the pinna, or whetlier the thickened margin is outside of it ; but 
this inferior vein, or costa, gives off no branches on the outer, or inferior, side. 
The inferior vein of a pinna of A. taudatvm seenr.s to me to bi’frnch towards the 
inferior margin, as well as upwards. Birt the venation of A. caudatum^ shown 
in Beddome’s enlarged figure, t. 44 of the Hand-book, is as I have described it 
for A. Etliiermthii. 

1 must, with regret, impeach the integrity of the pinum of A. EdgeuwlMi, 
certified to by Edgeworth, and partly doubted by Hooker and Beddome, for the 
IoIhss are always more or less distinct and deeply separated, especially in bairen- 
fronds, though the divisions are never so deep as they often are in A, cau- 
(Mum ; when they arc slwllow, they are sometimes obscured by the involucres 
overlapping them, and even each other. The involucres, are often deeper 
(broader ? ) than in A. camMum, and they are membranous, transparent, and 
larger than the ripe sori are, When tumei back, and the sporangia scraped 
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off, they show the prolongations of the veinlefcs in them very distinctly ; hut 
the veinlets appear to bi’eak connection between the lamina and involucre at, 
or at a stage prior tOj the maturity of the sorus. The involucres of -.4, can- 
datum are coriaceous, and narrower I think* 

The differences of venation and involucre, taken together with the now- 
known wide range of habitat — from Sind to China and Timor, and perjiiaps 
the West Indies — and the yet rarity of the plant, besides the differences of 
texture, quite justify the tardy elevation of A, EdgewortMi to a species. 

A, Edgewortkii seems, generally to have longer stipes than A, muiMum 1^, 
sometimes almost as long as the fronds are. A, eaudatum har; very short 
stipes, unless the fronds have had to struggle out from between rocks or loose 
stones, 

4, A. Oapillus-Veneris, L.; Syn. El. 123 ; 0. B. 453 ; Bedd, 

H. B. 84. 

Afghan. : Kitrram Vallmj — A itch, 1879, 3200V Aitch. 1884-85. 

Teans-Ihb. States : Kafiridan aud Badghu 5000', Aitch. 1885 ; Kaghimi (?) 
6500', Criles, 1886 5 and 6-8500' ( 5 stations), Harriss, 1895, 4-6000' (3 

stations), Gatacre, 1895. 

Kashmir: 36-8000', Trotter, Dnthie, MacLeod ; “common in Kashmir in moist 
places***^ (MacLeod). 

Punjab ; Gatacre, Oertel, Trotter. Chamha — McDonell (tripinnate) ; 

Mmml Pindi^ Aitch. ; Kangra Valley Diet, W. — 26-3000', 3-4000' Trotter ; Kullu^ 

6- 6000', Trotter, 35-6000', Hope, Gamble ; 7000', Lace. 

N,-W’. P. : J>. P. But . — Jannsar 3000', Gamble, Mnssoorie and below it 47-6000', 
Hope j in the Dun 1-3000' — very common by running or trickling water and within 
reach of spray ; on hanks of canal cuttings, in Dehra ; T, Qarli, 3-4000', Duthie ; Paha- 
ranfur But. — Dolkhand, Gamble ; Sarju Valley 3500', Jagthana 5200' 

S. and W. ; below Naini Tal, in the Gola Valley, 6-6000', Hope, 1861 : station 
long ago swept away in landslips ; Gola Valley, 2600', Hope, 1890 ; K41i Valley 

7- 8000', Duthie ; Ramganga Valley 4-6000', Trotter. 

DlSTBlE.—JL??ier. : Florida, southward to Venezuela and Amazon Valley. Europe ', 
Dnitecl Kingdom (Ireland, Isle of Man and S, W. Eng.), Central and Southern Europe, 
Caucasus. Am; Syria (Jerusalem, Sinai, Galilee), Siberia, Arabia, Belu- 
chistan, common all over H. Ind, ; Sind, Br. Stokes ; Bengal— :in the Ganges Valley 
(Arrah, Diuapur, and Calcutta); Himalaya and valleys at foot of the range, common 
up to near 6000' ; Assam— Khasi Hills. Centr. Provs., India.- S. Ind.— Bombay and 
Madras v Presidencies, common on west side up to 5000'. S. E. China* Japan. 
Polynesia. Canary Islands and in many parts of the Continent, both North 

and South. i 

The distribution of this species in India is not fully indicated in the three 
books to which I restrict my refemices, I have specimens from walls in 
the Bntally suburb of Calcutta, and I have taken it (a small mm) from wells 
in Dinapore and Amih ; and Mr. Duthie got it at Pachmarhi in the Central 
6 
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Provinces. Ifc appears to be found all over India, where ciroumsfcaiices are 
favourable. Shade and permanent moist/ure are essentials ; and limestone is, 

I think, preferred. 

5. A Wattii? Baker, in Journ. L. Soc. XVIII , ?*81, t. I4‘a, %s. 
1 and ‘2. A. Lmnf/ei^ Baker, Ann, Bot, Vcl. V. Ko. XVIIl. A. 

Vpnms^ L., ^w. Wattii^ Bedd, Snppl H. B. 18. 

Punjab : G. Watt, Cbenab Valley, Pangi 8000', McBonell, 1882 ; 

'75-lOOOG', Trotter, 1887. 

DiSTaiB.— -46*'ia ; N. Ind. (Him.) ; Sxl5ldi]a-~ChIngtain (or Chmtang, or Ching- 
tang) alt. 3,000', Lsvin^je and bis collectors; S. lad.— (Nilgiris), Leecli Falls, 
Conoor R., Lev. 

Baker's description under A. Wuttii is the more detailed, but when analysed 
It does not seem to differ much from his later and shorter description of 
A. Levin of which plant 1 have seen and also possess very good specimens. 
I must have long ago seen McDonelBs and Trotter's specimens from Chamba, 
but I can find no notes of them. A. Watid is the older name, and, therefore, 
as I think there is only one species here, I put all the specimens, whether from 
the Punjab, Sikkim, or the Xilgiris, under this. The Nilgiri specimens 
I found in Gamble's collection, in the A. Gap.-Ven. bundle. Colonel 
Beddome^ in his Siippt. of 1892, says that Mr. Baker described A. Wattii 
from some small poor specimens, and he gives both that name and A. Levingeiy 
Baker, as synonyms of his A. Owp.-^Ymerls^ vat. Watfii, saying that copious 
specimens from both Sikkim and Chamba prove that Mr. Baker's (two) 
supposed species belong to the same plant. I add the Nilgiris as a habitat for 
one or other. Beddome gives a very detailed description of his tw. 
Wuttii of A. Gi^yilkis-Venerk.^ with which I find no fault • but I may remark that 
it is remarkable tliat a slight variety," ‘‘as he calls it, of a common fern should 
mquire so minute and lengthy a description. According to this the variety 
seems to differ in every particular from the type. I see no grounds for reducing 
this fern to ^a variety of A. Gap.-Vemris. The superior pinnules on 
all the piimm of A. Levmgei seem the larger. Dr. G, King has recorded on a 
sheet of A. Leviri/fei, from Bikkim, in the . Calcutta Herbarium, that the scales 
‘of the rhizome arc broader tlian the correspondiirg scales on A. Cup*- 
Veneris. 

, 6. A. eetlliopioum, L. ; Syn. Pil. 12 a ; Bedd. H. B. 83. 

Afghan.: Karram Valley — Aitch., 1879, No, 1265 in Herb. Hort. Saharanpur. 

Distrib.— : from Texas and California southward to Valparaiso and Monte 
Video. Eu/TLgje : Spain, G, McLeavy, 1860, Aua : S. Ind. — Nilgiri and Pulney 
Mts. at tlie higher elevations; Ceylon. Australia— Temp, and Trop ; N, Zeal. 
Afr.x Cajjoeroon Mtis. at 70C O', Abyssinia, Zambesi Land, Natal, Cape Colony, Bour* 
bon. Madagascar. 
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This species seems very difficult to preserve ; the piunm drop off. 

7. A. vennsttim, Bon. ; Syn. Eil. 125 ; C. E. 453 ^ Bedd. H. B. 8B, 

: KafiruthanfQnffiih; Clarko ; KiuTam Vulloy, 4itch., 

May, 1879, Ko, 1264, Major (now Sir Henry) Collett, July, 1879, 

Tbans-Ind. States *. 5000', Harriss; 8000', Gatacre. 

Kashmib ; Clarke (in Rev.), 4-8600', Trotter ; 6000' Gammie, ‘‘ commou at all 
altitudes from 80d0' to 10,000',"*’ MacLeod. 

Punjab : Hizara Black Mt., Gatacre, 1838, Ocrtel, 1891 ; Kalapani 6,500', 

Trotter, 1890; Kagan Vy. 4-8000', Inayat, 1896-7 McDouell ; Knlla 10,0Utv, 

Trotter; ManM State 6-6000, Trotter; /S'iwZ« 7-10,400', common. 

K.-W. P. : i>. D. — Jau?;isar 65-8000', Sundai* Lai, 0. G. Rogers, Gamble; 
Mussooric 6-7,000', not uncommon, Mackinnons, Hope ; T, Garh. 8-12,000', Duthie ; 
K%maun 6-10,000', S. and W., Hope, Davidson, DutLie, Trotter, MacLeod. 

DiStbib.-— : N. Ind. (Him.) Nepal, Wallich . 

Trotter, in his’privately printed List of the Ferns of the Punjab, has pointed 
out that Clarke, in saying that this is one of the commonest ferns of the - 
N.-E. Himalaya, must have written North-East by mistake for North-West, and 
that Beddonie has copied the mistake. I do not know of any specimen luviug 
been found in the N.-E. Himalaya. I have been told that a species of 
“ Maiden Hair is exported in cartloads from Jauusar, along the cart-road to 
Saharanpur, for some purpose, perhaps medicinal ; this is probably A, venmtum. 
Of the stipes and rhachises of a specnes of Adiantum^ probably A, monochlamySy 
Baton, the Japanese make brushes, or miniature brooms, for dusting china 
with. Blanford says this is One of the commonest and most abundant ferns 
of Simla, covering banks and sloping ground in shady places, and ranging 
from* 4500' up 5o the top of Hattuat- I0,500'J’ A.vmustnm in the 

soil in forest : I have never seen it by ranmng water like — ¥mm^i 

but in 1861 1 used to see it in the forest on the west side of the Naini Tal 
Lake, near the level of the water, 

8. A, pedatum, L. ; Sym Fa. 125 ; C. R. 453 ; Bedd, H, B. 86, and 
Suppl 10. 

Kashmib ; Ring NSla 8000', MacLeod, 1891 ; Kishenganga |Yalley-« Kajfiban 
7-8000', DutMe, 1892. 

PimjAB : Siran and Kagan Vys. 12,000, Inayat,- 1896 ; Chan ha— * . 

“ Upper Chenab Valley,” Pangi TOOO', R. Ellis, 1878, in Herb. Gamble; 10,000' (per- 
haps in Kashmir) Baden-Powell, 1879 ; Ravi Valley— Tunda Valley 8000', Me Donelf, 
3882 ; Simla Hattu Mt. and vicinity 86-10,000', Gamble, r Blanf., Hope 

Trotter, Bliss: in forest ; Raiengarh forest 8000'; Gamble, 1898. 

N.-W. P. : Sinjari, 8. & W.; T, Bath, 9-10,000', 6 stations, Dutnie, Dr. 

Cantor; Fisher; Dombitia G^h 9-10,000' Duthi^; 

Wallich ; ** Dusali, near Pindree 8000',” Major Madden ; Pinsara 8000', Davidson ; 
Bhauli Valley 8-9000', Duthie. 

Nepal W. : Opposite Budhi Village 9-10,000', Duthie, 1886 , 
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Distiu?.— U iialashka and Canada, southward to Virginia and California, 
,4m ; N. Ind. (Him.), Sikkim, scattered, not plentiful, China — Manchuria. Japan. 

Both Clarke and Beddome give Grarhwal as the Western limit of this species 
in India, but it will be seen above that it was long ago obtained in Ohamba, and 
perhaps in Kashmir, by Ellis and Baden-Powell ; and more lately Macleod 
and Dnthie have found it in the West of Kashmir. MacLeod says : — Only 
on northern slopes of dividing ridge between Kishenganga and Jhelam valleys^ 
7"1 0,000' ; not uncommon ; glows to great perfection/’ It was on this 
ridge and in the adjacent valleys that McLeod collected in 1891. Quite 
lately it has been found in the west of the Hazara District by Mr. Duthie’s 
collector, Inayat. Seeing much of these ferns exhibited at shows in London, 
I once asked an exhibitor, Mr. Birkenhead, whence he got liis supplies, and 
he said from N. America, never from India. 

Cenus 12^0HEILANTHES Sw. 

Sub-genus— Abiabtopsis, Fee. 

1. O. Datiilei, Baker, in Ann. Bot. Vol. V. No. XVIII; Bedd. 
Suppt. H. B. 20. 

‘‘ Siipes densely tufted, castaneous, glabrous, 1— l|in. long, with a few palem 
towards the base. Frond oblong-deltoid, membranous, glabrous, 2 in. long, 
green on both surfaces. Pimm oblong-deltoid, sessile, lowest the longest, 
produced on the lower side. Pinnules oblong, J in. broad. Sori placed 
all around the edge of the pinnules, usually orbicular, rarely confluent^ 
Initmm grey, glabrous, orbioular-reniform, persistent. British Garhwal, 
Diitim, 5,144. Cutting of G. subvillosa, but indusium of this subgenus.” 

N.-W. P. : Brit. Oarh.^neM Kuari Pass, 1243,000', DutMe 6144, 8-9-85; rocks 
east of Dbakwsini, 11-12,000', BufcWe 5196, 11-9-85. 

The name of this fern, and the above notes of habitat, were entered in the 
Catalogue of the Ferns in the Saharanpur Herbarium/, published in 1890, in 
advance of publication by Mr. Baker,— I having seen it, and the entry in 
Mr. Baker’s MS, list of new Perns at Kew, in 1888. It is one of the mrest of 
Indian Ferns. The stipes reach B| inches in length. 

Sub-genus— E ucheilanthes, Sw. 

3. Ov fragrans, Webb, and Berth, (non Sw.) * Syn. Pil. 184. C. Jra- 
firans (Swartz, Syn. Pil.) Webb, and Berth., Phyt. Oanar. iii., 452 ; C. E. 
454. G.fmgrans, Sw., Bedd. H. B. 88. 

ApaHAK. : ; ATaftaZ, (Clarke in Rev.). 

Trans-Ind. States: E. Younghusband, 1894 ; Baraul ,4600', (6 

stations) Harriss 4-6000', Gatacre. 

Punjab: Cherat 4000', Collett 8-92; Black Mt. 6000', Oertel, 1891; 

.between Mnrree and Kohala 4000', Lev., 1876 ; Dhamtaur Hill, and hill opposite^ to 
it 4,000'* and upwards, Oertel, 1800-91, Trotter, 1890-92. «V Punjab —Turld,’’ Cf^mmon 
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Aitoh 6 - 78 . afl«/Z>«-Eavi Yalley 6-7000', McDonell, 1882 ; Cheaab Valley 5000', 

T T. 1 84:8, J. Marten 1898. 

kashmir : Jhelu»i FaZZ«y-near Piini 6-6000', Duthie, 1892. MihUvar 35-5000', 

C. E. Clarke, 1877. 

DISTEIB.-/S. Amer. 1 (C. anMm, Hook.) Eurose : Centr. France, Switzerland, 
Spain, Portugal, Italy, Greece, Turkey. Alia-. Syria (Jerusalem, Lycia, Cilicia); 
Baluekistan. Afr. : Canaries, Madeira, Morocco, Algeria. 

Clarke argues against Baker’s dictum that this fern is not <7. fraffram of 
Swartz ; hut all three authorities seem to agree that it is Pdlypodiim fragrans 
of LimiEeus. Beddomo does not mention Webb, and Berth, in the matter, and 
there seems no doubt that there is here only one species. The Himalayan 
plant is exactly the same as a specimen I have from the Canary Islands, 
Teneriffe near Oratava, collected by my friend Mr. P. Neill Fraser, except that 
the latter seems to have white powder on the involucres. 

3. 0. subvillosfl, Hook. ; Syn. Fil. 137 ; C. E. 456 ; Bedd. H. B. 93. 

Kashmir : Chittapani Valley, 9000', Uattan Pir 8000', Trotter. 

Punjab : JVuzJra DisA-Mian Jani Mt. 9000', tke Gullies near Kalabagh 7000, 
Kalabagh 7500', Trotter ; C/wmia-Kaiatop Forest 7600', B4vi Valley near AlwOs, 
6800', McDonell ; J. Marten, 1898 ; Jalori Pass, N. 9-10,000', Trotter ; Simla Eeg, 

-Great Thibet Eoad : Mahasu to Hattu Mt. 7-10,450', Edgew., Gamble, Slant., Hope, 
Trotter, Bliss ; Pabar Valley and Kotgarh, Edgew. 

K.-W. P. : r. fi'ar/i.— Ganges Valley 9-10,000', and above Suki 9-10,000' (Duthie) ; 
Deota 6000', Dhainti 8000', Gamble ; K41i and Dhauli Valleys S-9000', 

DutWe. 

Dl^TElB.— : Sikkim— Darjiling 7500', 1880. 

This fern is not so rare as was thought up to 1880 and 1883, when Clarke’s 
and Beddome’a books were published ; but Beddome says nothing moi-e about 
it in bis Suppl. of 1892. There is now no break in its known range from the 
Indus to Knmaun, unless for the Kangra Valley and the Jaunsar Hill-tract of 
the Dehm Hun District. 

4. O. DaHlOUSise, Hook. ; Syn. Fik 137. 0. farimsa, Kaulf., var, 
DaVwmm (sp.), Hook. 0. E. 457. 0. farimsa, Kaulf., par. &. Dalhmsim. 
Bedd. H. B. 93. 

Kashmir : 6-9000', frequent (Clarke in “ Eev.”). 

Punjab: iVatsjdrfls— The Gullies— 5 stations 75-9000', Trotter; C'Auw&u— Dalhonsie 
and Kajidr, Clarke ; Kaiatop Forest, McDonell 7000—7500' ; -State— 9-10,000', , 

Trotter ; Kulln 8-9000', Trotter ; -Simto .Key.— From Simla to Hattu Mt. 65-10,600', 
Hope, Gamble, Blanf., Trotter, Bliss. 

N.-W P. : D. D. Diet.— Mussoorie 7000', Hope, 1890 ; Jaunsar, Kanjdtra 8600, 
Gamble, 1898; T. <?arA.-:Snrkunda Mt. 8-9000', Lev. (Levinge), 1872 ; Jamnotri 
10-11,000', Dnthie, 1883 ; DhamU, 8000', Gamble ; Brit. (?or/i.— Dombitia Gadh9000', 
Duthie, 1886 ; Kimaua—'Saim T41, Hope, 1861 j 8-10,000', 4 stations, Duthie ; Pindar 
Gorge 9-10,000', Trotter; Sarjn Gangs Valley 6,000', MacLeod. 
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NepaTj—Wv I Opposite Buddhi Village 9-10,000*, Duthie, 1886^ 

Distbib.— S. AmcT. ; “G-athered also lately by Mr. White in New Grenada, and 
doubtless only a deaudate variety of farhiosaT (Syn FO.). Asm : N. lad. (Him.) 
Sikkim— Lacben Valley 10,000', Sincbal, 8000*. 

I feel sure that the habitat gireii in the Sf/nopsis — North of Hinclastaii/’ — 
so far as it may mean that the fern is got below the Himalaya, is a mistake : 
this is eminently a high-level fern. The remark in the Spiopsis quoted above 
is, I presume, Mr. Baker's. I consider that Hooker was quite right in setting 
up this feru as a species. "Whether in shape of frond, appearance, or habitat 
it is quite unlike G.fanmm, and there is no passage between them either 
physical or topographical The specimens of 61 got by* me in 

Mnssoorie in 1890 were growing among C\ cddo-marginata, dealbate fronds of 
which are rather like it. I have not heard of G, Dalhoimce having ever been 
found elsewhere, or by anyone else, in Mn&soorie. Since Mr. Clarke's “ Eeview " 
was published, Colonel Beddome seems to have given np (7. Dalhoimw as a 
South Indian plant. v 

Blanford says— ‘‘ Quite distinct from G, farimsa^ and subject to little 
variation. Its range " (in the Simla Eegion) is from 7800* to the highest 
visited (10,500 ). It appears to be restricted to the Himalaya, and is most 
abundant in the N.-W, Himalaya. In Sikkim it appears to- be rare, but 
SirJ. D Hooker gathered it at 10,000' oiiLaohely" (Laohen Vy. ?), “ and 
Mr. Levinge found it growing jilentifiiUy on Sinchal close to Darjiling at 
8000', He agrees with me as to its specific value. The following is a 
description of its distinctive characters ^ ^ ^ ^ ^ ^ ^ ^ ^ 

“Stipes 2 to 4 ins. long, shorter than the frond, naked or with a few 
lax spreading scales near the base. Fronds 6 to 9 ins. long, 2 to 4 ins. 
broad, acute lanceolate, withoiit wdiite powder at any stage of growth. 
Lower two paim of pinnm subeqnal Segments narrow. Lines of 
soli interrapted at the sinus. Involucres even, crenate or toothed on 
the margin, hardly lacerate.’ ' 

Some of Mr. Duthie's specimens from Kumaun are the largest I have, seen — 
15 in. I by Via. br., without stretching, besides the stipe. His No. 3,644, 
Kumaun — Forest above Sosa, 9-10,000', mounted in the Kew Herbarium on 
the same-sluict with Beddome's C, farimsa, Kaiilf., tmr. flam da ^ from the 
Auuamallay Hills, hladras Presidency, is said to have— “ fronds meally on 
both surfaces," bnt as mounted the uppr surface is not visible. The mealiness 
of ChilcmiJm in Kew has generally been washed off in the process of poisoning* 

I would separate, as perhaps a new s]K3Qies, Dr. King's No. 90 from Chumbi 
in Thibet, Llng-moo-toug, 27-7-84, in the Calcutta Herbarium. The 
frond is deltoid and tripiunaiiel 
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5. 0. albomarginata, C. B. Okrke in Trans. Linn. Soc., Bot. Ser. 2, 
I. 45S, t. 52 ; Baker in Ann. Bob., Vol. V., No. XVIII. Bedd. H. B. 94. 
G.fariiiosa, veer, albo-marginaia, Bedd. Suppl. H. B. 22. 

The localities given by Clarke are : — 

N.-W. Himalaya— Kashmie, Falconer ; Basaoli 5000', 0. B. Clarke. Dalhoiisie 
6 OOOV B. Clarke. Simla 7000', T. Thomson. Garkwal 2-9000', H. C. Levi age, 
Distrib. Nilgiris, -fide Major Henderson, 

The habitats in the Lists, and of the specimens, I have examined are 
Punjab: Hazara 66-8000', Trotter; Chamha-^JiQ.^\ Valley, “common'' 

4-5000', McDonell ; Kmgra Ty. But, — Dharmsala, Trotter ; KuUu — 7-9000', Trotter, 
Coventry ; Simla Meg. — 6-8500', Hope, Gamble, Blanf,, Bliss, 

N.-W. P. : J). B, Dh#.— M nssoorie 7000' and down to about 4000', very common; 
T. Grarh , — above Sahlra 7600', Gamble'; Kumaun 4600—5000', S. and W. Naini Tal 
— Hope, Levinge, Davidson, Duthie, near Sosa 8-9000', Duthie. 

Disteib.— : Eastern Him. (Baker in Ann. Bot., Vol. V*)., S. Ind, Madras 
Presidency— Ganjam and Nilgirip, Gamlle^ 1884. 

‘‘ Eastern Himalayas,” in the Annals of Botan}', is probably merely an 
addition to the habitats given by Clarke ; but, ,if oWo-marginata scales be the 
distinguishing character of the species, G, dbo-mmgimta was found long before 
Clarke’s “Review” was published. G-amble’sNo. 5200, July, 18,7 B, “Old 
walls, Kurseong, 4500' (below Darjiling),” miist be placed here, though, were 
it whiter on the under-surface, it might perhaps be put under Blanford’s 
6V anmps. Gamble’s No. 13,886, from Mahendragiri, Ganjam District, 
Madras Presidency, 4500', March, 1884, and his No. 14,389, from Naduvatam, 
Nilgiris, 6000', June, 1884, have perhaps the most characteristic scales of any 
I have seen, though the shape of the former number is rather that of 
£ 7 . mepn. 

The name albo-margmata I have always thought a somewhat misleading one : 
the character which seems to have suggested it is merely — “ white margined 
scales.” And even this is hardly correct » the scales arc brown in colour — dark in 
the centre, and paler at the edges — bicolorous, in fact. Blanford’s C, wKTpn also 
has bicolorous scales, as opposed to the self-coloured S’lales of 6’. and 

G. fmnosa ; but no one seeing these four plants growing, as I have, would think 
of unibing them, or even of making three of them varieties of the fourth. The 
four ferns are distinct and easily distinguishable each. from the other, 
Ghmimtim albo-'^mrgkata is undoubtedly a good species, though it has 
hardly been adequately described by its author. I will not intrude with a iwised 
description : Blanford has given one, and Beddome another ; but I may iuclicatie 
where i-evision seems necessary. Clarice’s plate gives the shape of certain fronds 
of the plant, but the frond is not, as he says, lanceolate, the lowe^c piiuiai being 
much the largest. The squence in growth of the fronds is rather complex ; 
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small, very coriaceous fronds, very dark-green above, whitish and densely scaly 
l)eneath, remain expanded or cmied up through the winter and sncoeeding hot 
diy weather,-— uncurling when the rainy season sets in. Then, inn oh larger, 
lierbaoeons, fronds spring np, the cutting and colour of which is at first very 
beautiful ; and in the Autumn very large fronds are found, with a coarser 
cutting, which wither light- brown or yellow, and seem to have a greater 
proportion of lamina, and are almost membranou=i in texture. Fronds quite 
similar to these last, though smaller, are found in C.nffa. Ido not know when 
the small coriaceous persistent fronds (described above) found remaining the 
next season spring up. * I have never seen powder approaching to yellow on this 
fern, but always pure white, though not very dense. Fronds, especially the late, 
large, ones, ai’e often found without [uwder ; but Mr. Baker is waung in de- 
scribing the fern as denuded,”' — if he means denuded of w'hite po\Yder. 

Of this species Blanfoid says — “ very abundant in and around Simla, cover- 
ing the roadside banks and old stone retaining walls. Eange from 4800' 
(my lo'west) up to 8500', above which it is replaced by G. Dallmism, Tlie 

followmig is a description of G. wdiich is well represented in the 

figure, Plate 52, of Clarke’s Review, except that the scaliness of the costae and 
veins is not fully shown. 

‘‘Stipes 4 to 10 ins. long, generally shorter than the frond, bearing 
throughout dark linear lanceolate scales with pale translucent mai’gins. 
Similar scales extend to the primaiy and secondary rhachises and costm. 
Fronds up to. 1 Finches long, acute deltoid, under-surface naked, or in 
the young state and in the small fronds that persist through the dry 
season, thinly coated with yellowish- white powder. Lowest pair of 
pinnae generally the longest. Segments oblong. Lines of sori scarcely 
intemipted at the sinus. Margins of involucres highly lacerate. 

‘‘ It is always readily distinguishable from the other allied lonns by the 
presence of scales on the veins and costm, and by the highly , lacerate 
involucres.” 

6. O. dllMa, n. sp. — Plate IL (^‘^^ Part 11, p. 528.) 

Sub-genus— Fhysaptekis, Pm/. 

7. C. Szovitzii, Pisoh..and Meyer ; Syn. Fil, 139 ; C. E. 454(; Bedd, 
H. B. 89. 

Afghan. : Kabul (Clarke in “ Rev 

Tkans-Ind, States : 4500', Harriss ; “ near Baraul, 6500', Griffifeh.'' 

Kashmir : 5-7000', jErequent ; Gilgit JDwif.—TOOO', Col. Tanner 

1880 ; KkhUmr^ 5000', Clarke, 81,536, 17-9-'’76 ; Shagartang Valley 9-10,000', Butiiie, 
1892; Srinagar— -5-6000', Levingc, 1875 j Martand Kuins, Levinge, 1876, M/iDonell, 
1891 ; Takht-i-SuIiman Hill, near Srinagar, 68-6600', Trotter, 1888, Gamtnie^ 1891. 
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Punjab : Peshawar Hills, Majoi: Vicary, in Herb. Hort. Kew. Chamha^^^mmxmn 
at 5000V' McDonell ; McDonell ; XuUu^ Edgew. ; Zahaul-~^10fiQ0% Watt. 

DiSTRiB --Mir ope : Italy and Dalmatia. The Caucasus. Ada : Asia Minor 
Persia, Afghan., Baluchistan, N. Ind. — Sind. Thibet 7-8000', Afr, Algeria. 

Olarke says of this species—' Exceedingly like C. fragrans, and only to be 
distinguished by the indusial hairs. The hairs are really confined to the sorij 
which Bccupy a very large portion of the very small segments, so that the lower 
surface of the frond appears densely matted.’’ But in the Synopm G. fragram 
is No. IG, and put under the subgenus. while G. Szovitm is 
No. 31), and placed in Pligsapteris, which has smaller segments. 

Sab-genus— A uburitopterts, Fh . 

8. C. rafa, Don ; Syn. Pil. 141 ; C. R. 457 ; Bedd. H. B. 94. 

Punjab: 3600', McUonell. 

N.-W. P. : JD. M. Bist.^ln the 'Ddu, and on the Himalaya 26-5000'; common 
low down; 2\ Garli . — Mussoorio and Chakn^ta Road 4600', Hope ; AWaw?!— near 
Phurka B500', S. and W- Kali Valley— -2-4000', Duthie ; Gola Valley, about 4000' 
Hope. 

Distrib.— : N. Ind. (Him.), Sikkim, 6,000', “rare, as is limestone,’’ Clarke. 
Assam— Khasia 4000', “ plentiful wherever there is limestone.” Clarke. Burma— 
Mergui. China— Yiiunan 5400', “ very rare,” 11. Tlanaoek^ 1893. 

Olarke says—'* I have oolleoted rfiuch of this fern, but only on limestone ? 
it is geaerally closely prooumb3nt, curling up on the rock, and easily recognised 
by its woolly hairiness. Scales ofteu none, or undistinguishable from the hairs * 
scales, when present on the stipe mixed with the hairs, are narrow-linear, 
uniform-coloured, Pronds above laxly floooulose or woolly, or almost tomen- 
tose.” I find that the scales, near the base of the stipe at least, though 
narrower and longer than those of. G. albo-mcirgimta^ are quite as bi-oolouied# 
The plant, curls up only if withered, or in dry weather ; when growing, or in 
damp weather, its fronds are patent, I think that like some other ferns it is 
hygrascopic, and uncurls again in wet weather. The lowest pair of pinnse are 
always shorter than the next superior pair are, and on them the lowest pinnules 
are produced, and sometiifies pinuatifid ; and sometimes the frond diminishes 
in width gradually from the middle. The upper surface cannot be said to be 
tomentose, but there are scattered hairs on it : the stipe and rhaohises and under 
smface are notably tomsntQse, and the involucres also, I think. The involucres 
are as rufous as is the tomeutuin. In the Dehra Dun the plant grows on sand- 
stone, ofSiwaiik formation, and, on the slope of the Himalaya, on shale : 
higher up— perhaps on magnesian limestone. The dimorphism I have alluded 
to under (7, dubh. On again going over my specimens— the description of 
G..dubia having be^ written four or five years ago— I think that G, duM^ 
inclmes rather to G. rufu thsm to Ci Mo-margimta , ; but if the two jfiistw. 
e 
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meiitkmed plants are to be considered as one there is no gain, in beautj at leasts 
to 0. Tufa^ as the duUa form is very rough and coarse, — late in the season 
at least,; some specimens almost \Yholly cover my beets — 18^^ X 12 'b 
Taking large, whole plants of each species, they are all three distinct ; but 
hidividual fronds might be culled to match from all three. 

9. 0. fariflOSa, Kaulf. ; Syn. Fil 142 ; C. E. 457 ; Bedd.. H. B/ 92. 

Kashmir: Jhekm Talley— between Ohakota and Domel, not eommon-j'' 
MacLeod, 1891 ; Kaman Gosbi 3000', Tawi Valley 4000', Gammie, 1891. 

Punjab : Hazara (Trotter in M.S. List). Salt Range ---TiWw, Mt., Aitch., 1870, 
Ravi Valley 8000', ‘McLonell ; Kangra Valley District, W, 2500', E. 4500', 
Troitcr ; Sii^Ja Reg., near 8imla 6500', Kotgarh Road, 45 miles B, of Simla, 9000', 
Gamble I Simla— Samal Valley 6000', Blanf. 

N.-W. P. : jD. R. Siwalik Range 1-3000', abundant along road through 

Mohanel Pass, and probably everywhere else ; in the Diin, and up to above 4000', on 
the Himalaya, abundant; Sahamnjaur Siwalik Range; T. Ganges 

and, Jumna Valleys ; Kumaun--- Qommori 2-4500', near Pitoragarh 6-6000', Kali Valley 
9-10,000', and between Gini and Munshiari 7000', Duthie. 

Distrib,— ; Mexico (np to 8000', Guatemala, New Grenada, Braril. Asia ; 
Arabia ; N. Ind. (Him.), Sikkim, Bhotan ; Assam — Khasia ; Bengal— Chittagong and, 
Oliiitia Nagpur ; Oentr. Provs., Pachmarhi 3000'; Centr. Ind.— Bagelkhand to Raj- 
putana, S. Ind. — whole Deccan and Madras Presidency in the plains, and up to 8000 
do the hills. Burma— Moulmein. Ceylon. Malay Penin. Java.” Philippines, M/r. ; 
Cameroon Mts*, Angola, Zambesi Land, Abyssinia, Bourbons. 

The texture of this fera varies from almost membranous to ceriaceous and 
very heavy, I agree with Mr. Clarke, that it is easily separable from G. rufa 
mi C. albo-marghiata ; but he might have g(me furthur and have said that 
it has no resemblance to either, beyond being of the same genu?. 

In his“ Summary of New Feres ” (Ann. Bofc., ' Vol. V.) Mr. Baker refers to 
the late H. P. Blanford’s paper on, “ Silver Ferns of Simla” read before the 
Simla Natoral History Society, June 25th, 1886, for an account of the T^fliar, 
forms of G. farimsa, and says he cannot separate specifically G. anceps and 
G. grim therein described as species. But Mr. Blanford modified his views 
afterwards, and in his “ List of the Perns of Simla,” Jonrn. Asiatic Soo. 
Bengal Vol. LVII, Part II., No. 4, 1888, gave those plants as merely 
varieties of G.farinma. This is what he said of the type plant in. the latter 
mentioned paper : — 

“This is very abundant in the Siwaliks and Boons, and in the deeper 
valleys of the outer Himalaya up to 400 0^ In the neighbourhood 
of Simla it may be found as high as 5000', above which I have not 
met with it. The following ohaiacters distinguish it from other allied 
torms. Stipes up to 12 ins. long, generally longer than the frond, 
deep red'brcwn, naked or with a few linear scales near the base only. 
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Frond deltoidly knoeolate, acute to acuminate, up to 8 ins. long and 
5 ins. broad, always thickly coated beneath with wiiite powder. Lowest 
pair of pinnae always the largest. Segments nanw. Sori continuous 
round the sinus. Margins of involucres entire, uneven, or toothed, not 
lacerate, 

“ This form ranges all over India. I have collected it at Pachmarhi at 
8000', and I have specimens from the Khasi Hills at 8-5000' and 
from the Nilgiris up to 6000'.” 

I found this fern abundant in the Rewa State of Central India, in 1860-61. 
It seemed to be common along the north edge of the plateau, at the heads of 
the valleys running down thence northwards. And I have a sheet on which is a,^ 
ticket of Mr. Clarke's — ‘‘ GheilantJm farinosa^ Central India } ” One plant 
of this is exactly small <7, anc^s^ Blanf. 

10. C. anceps, Blanf., in ‘‘ The Silver Ferns (CheiJantIm) of Simla 
and their Allies,” read before the Simla Katiu*al History Society, 25th June,. 
1886. OlmlantJm fanmm, var. ancq)s, Blanf. in Journ. As. Soc. Bengal, 
Vol. LVn, Pt. II., No. iv, 1888 ; Cl. and Baker, in Journ Linn. Soc. XXV, 
411 ; Bedd. Suppl. H. B. 21, under C, farinosa. 

Stipes thick, up to 8 ins. long, little longer or shorter than the 
frond, dark chesnut to almost black, bearing, generally throughout, dark 
linear-lanceolate sca%, with pale margins, which often extend to 
the principal rhachfe but not beyond. Frond lanceolate to oblong- 
lanceolate. Under surface always thickly coated with white powder, 
Lowest two or more pairs of piniree subequal, rather listant. 
Involucres naiTow, with toothed or lacerate margins, 

“Readily distinguished from the typical form by the snortness of 
the lowest pair of pinnm, and the greater extension of the scales. In 
large well growm fronds the lower three or four pairs are nearly 
equal, and the form” (shape?) “of the frond approaches that of 
O. sitbvillosa. Spenmens collected by Mr. Clarke in the Khasi Hills 
present the same characters as those of the N.-W. Himalaya. I 
have specimens also from Mt. Abu (Rajputana), collected by Di*. 
King, and from the NilgMs at 4000' and 6000', oollected by Mr. 
Gamble.” 

The above is Mr. Blanford’s description of var. anmps in the Journal of the 
Asiatic Society Bengal. As to habitat, he said ~ 

“ Inthe Nforth-West Himalaya it has a well defined, but restricted 
range of elevation, m, from 3500 to 6000 ft^ and is common 
below Simla between 4500 and 5000 ft. 
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OtherTecordsar*ji~ 

Punjab : AWZw —Inner Seoraj} ^000', Trotter. 

P. : D. If. Did, — Jaunsar, near Lokhwa, 4000', Blanf , 1886 ; near, BAjpur 
28-4000', plentiful, Hope ; Laiidour, 6500', Miss Parrott.-Mussoorie-Clmkrata Eoad, 
4600', Hope i 7000', Dutiiie ; 4500' Hope, Trotter, Gori Ganga Valley — 

Biigdiar 8500', Ma cLeod . 

Distbib.— A sia : N. Ind* (Him.) Sikkim—Pankabari BOOO', Clarke^ 1884 ; Assam — 
Khasi Hills 6000', frequent, Clarhe ; Eajputdna— Mt, Abu, King, Dutbie. S. Ind.— 
Madras Presy,, Nxlgiris 4-6000', Gamble. ^ So common on all the mountain ranges 
in India,’’ Supp. H.B. 

I feel obliged to sefe up this fern as a species (though the late Mr. Blanford, 
its B’-itlior, latterlj degi’aded it to the rank of a variety of 0, farinosa)^ because 
1 tiiink it very distinct, though the specimens I g^ojnp here, following 
Blaoford, differ considerably from each other. My specimens collected 
near Simla, in Blanford^s company, are small and not stont, and seem 
neamr his var. gnsea than to the large, stout fern which is got on the lower 
slopes of the Mussoorie range of the outer Himalaya and in "Pinmaiin, and 
which in tliickness and blackness of stipe resembles specimens from other parts 
of India ticketed 0, kibsa^ hha stiiie, how^ever, being much more scaly tlian the 
stipe of that fern, and the frond longer and narroiver. The scales on the large 
form are bi-coloured, but those on some specimens of the small form are not so. 
The involucres on Miss Parrott^s Landour fern, gathered in September, are of 
reddish-brown colour ; and in that respect, and in general habit the plant is 
almost the same as a plant of (7. grisea gathered by Blanford in the Simla 
Region in the same month. 

On the way up the Himalaya from Rajpur to Mussoorie farinosa is the only 
Chsilantlm seen for the first few himdred feet of elevation : then ameps begins 
to appear, and very soon entirely supersedes farinosa and is alone until, with a 
little of Tufa^ it meets the lower limit of albo-margmaia. The large form of {7. 
ancyfs is, however, met with also considerably lower down, in the Raspana Valley. 
Th^ marked difference of anaps from farinosa at once catches the eye : it is 
stiffer, and much darker in colour, and the frond is narrowly lanceolate. The 
coat of farina on the under side is much thicker, and therefore looks much 
whiter than that on farinosa^ and it presents a marked contrast to the dark- 
coloured rhachises. The colour of the frond is a dark-green. If the large 
stout form is to be put with 0, hidlosa^ Kze., it seems to me to be all the more 
necessary to make a distinct species of them ; but the shape of the frond seems 
different in the two plants. I am inclined to transfer Blanfovd’s Simla, high- 
level type, and the similar small plants from clsewdiere, to C, grisea, 

11. 0. grisea, Blanford in “The Silver Ferns’' (Oheilanthes) “of 
Simla and their x\lUes,” read before the Simla Nat. Hist. Soc., 25th June, 18SG; 
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(7. farinosa^ Kanlf*, m7\ f/risea^ Blanford iu Joiirn. Asiat. Soc. Bengal, YoL 
LXVII, Pt). II, No, 4, 18S8 ; C.farmosa^ forma minor ^ 01 and Bak. iA'Joum. 
Linn. Soo., Yol XX\", p. 411 ; Bedd. Suppl. H, B. 2L 

‘\Stipes slender, 2-6 ins, long, light-brown, naked, or bearing a few thin 
brown and translncent lanceolate scales (not w^hite-margined) near the 
base. Fronds dimorphoas one form narrow lanceolate 4-5 ins. long 
lJ-2 ins. broad, thin papyraceous; lower 3-4 pairs of pinnse 
subeqiial distant ; under surface thickly coated, upper surface sprinkled 
with white powder ; segments naiTow oblong. The other fom 
ovate-lanceolate ; pinnse 6lose, triangular ; lower two pans equal. 
Both forms fertile. Involucres as in typical variety,” 

PusfJAB ; Chamha ; Rdvi Valley, 8600', McDonell. Simla Eeg. — Gt. Thibet Ed. 
from Nagkanda to Bagi, and Hattu Mfe., 83-940.)', Blanf., Trotter, Bliss ; Simla--The 
Waterfalls, Bliss. 

N.-W. P. t D, D. Dkt. — Mussoorie, about CJSi^', Hope, 1881 j Brit. Gath.--- 
Donibitia Gadn, 9-10,000', Duthie j Kvmaun — above Sosa, 9-10,000' ; Byans — »Eali 
Valley, above CMlek, 11-12,000', DutMe. 

Distbib.— : N. Ind. (Him.) Sikkim— Darjiling, Sinehal, 8,000', Gamble. 
Assam— Khasla Hills, Nunklow 2600', Clarke No. 45686. 

McDonelFs plant from Chamba is very elegant ; stipe twice as long as the 
frond, which is very white beneath ; involucres light-brown. Bliss’s sjieci- 
men from Bagi, No, 243, is similar but smaller, and stipe not so long ; and 
mine from Mussoorie is the same, hut with numerous sharp-pointed scales 
extending half-way up the stipe ; it, as well as Trotter’s from the Simla Eegion, 
has a little of the wdiite powder on the upper surface, hut in such cases the 
powder ” may have fallen from the undersurface of other fronds. Blan- 
f ord’s and Bliss’s specimen from the low elevation, as well as Buthie’s from 
B. Garhwal, have yellow-brown involucres. The powder in all cases is white. 

{To U Gontinned,) 









THE FERNS OF NORTH-WESTERN INDIA. 

Including Afghanistan, the Teans-Indus Pboteoted States, and Kash mi u; 
arranged and named on the basis of Hooker and Baker’s Spnopth Filieum, and 
other works, with New Species added. 

By 0. W. Hope. 

{Continued from Vol. XIII, 2 '>age 
Part HI.— THE GENERAL LIST.— 

Ord. FILIOES. 

Sub-Ord. III. — PoXiYPODiACEiE. — {continued^) 

Grnus 13.-ONYOHIUM, Kanlf. 

1. O. auratum, Kanlf. ; Syn. Fil 14.3 ; C. R. 458 ; Bedd. H. B. 90. 

Punjab: Simla Beg.‘, in Herb. Brit. Mus. a sheet marked— “ Simla, Griffith,''' 

a pair of fronds, barren and fertile, without stipe.s ; no ticket. 

N.-VV. F. ; D. A Jaiinsar— near Eoad from Jumna B. to Chakrto, Mrs. J. 

Kladen 1880 ; “The Attic Farm ’’ 1600? Mackinnons 1878 .; near bridge over Tons 
H. 1800? Mackinnonsj Bajpur — above Tollbar S400', V. A. Mackinnon 1886, 
Hope 1887 j Bajpur below 8000', Gamble, ?. A Mackinnon, Hopoj Griffith, 

Hde Sir W. J. Hooker’s writing on sheet in Herb. Hort. Kew 5 there is also a small 
ticket with the single word “ Kumaon ” in ink and “ ? in pencil : one plant, 
all infertile j Gorahhpm in a well in lorest, Angus Campbell 1887. 

DiSTKiB.— Alin t N. Ind- CHim»), NepH, j Sikkim and« Bhotan 5 Assam 

“ common B. Bengal 0-4000', sometimes far from the hills, Chittagong,* Burma ; 
Malay PeniuH. and Isles; N, Fitzfj^raH 1896 ; Formosa, Henry; China 

Yflnnan, 

The Qomkhpiu* Station acems to be the only known one between the Debra 
Dun and Eivst Nepal or Sikkim, unless Griffith got the plant .in Knmaun. A 
plant named 0. mmhmi^ in the Calcutta Herbarium, got in Eumaun by 
Mr. A. 0. Hume, is 0. japonmm^ Kze. In the Dun 0» emmimn grows of 
various sizes, depending upon situation. The situation above Rajpur was dry , 
shaly rook exposed to the sun ; and a plant I gathered there has perfect tripin- 
nate, fertile fiwds, though the whole plant is only 24 ^' X Mr. Mackinnon 
afterwards found larger plants near that, station, but in soil Mrs. Sladen^s 
Jaunsar specimens also are small 

2. O. japoniotim, Km ?■ Syn. .Fil 148 ? C. E. 459 ; Bedd. H, B. 96. 

Punjab ; Ohamha^utd^t Dalhousie, McDonell, Blanf, ; between Ohamba town and 

KajUi* 6 OOO; “ abuudant on a bank,” Trotter $ Ji/andi Btate 6-7800', Trotter ; 

6-7000', Trotter; Bimla I%.*-Simla; the Glen, Bliss 1890 “very rare”: “ It has 
been found near Mashobra, at about 6000” (Blauf. in List). 

N.-W. P. : D. D. Diif,— Mussooree and Landonr, 6-6000', not common, Mackinnons, 
Duthie, Hope, J. R, Keid ; “ 18^5 ; T. Thadidr 8000', Gamble. 

Phurka and Karim 6800', 8 . and W. ; Davidson, A, 0. Hume, near A+kot 
4.5000' Duthie, near Pithoragarh * 6000', Trotter, Bdmganga Valley 6-9000', McLeod : 
“ gk'ows in dense grassy undergrowth ” 
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Bistrib.— (Him.) Nep-il ; Sikkim 9-10,000', common ; Asm 7 n — ^Mishmi 
i^nd Khasia 3-6000' ; Java. Japan. China. Timon/i. 0. Foflei, 

Clarke says—'* TufliecI/’ but bis own spcciniens in Kew have a creeping 
rhizome, with distant stipes, and I have nevor seen the plant otbervdse furnished. 
The mistake was correoted in Clarke and Baker’s paper, Jour. Linn. Soc., 8th 
Aug., 1888, where the authors say — ‘‘ Ehizoma semper longe* repens, mediocre 
nec crassiim, frondibus remotis ; in var. muUimta rhizoma omnino idein4’ 

In Kew there is a specimen, on the same sheet with others from iJ^epal and 
Japan, marked by Mr. Baker— Wild at Bott Head, Salcombe, Devon, John 
Lusoomhe^ Aivinglion, Torquay, reed. 1-72.” Tins of course must be a case of 
introduction. 

3. 0. ooatiguiim, Wall, (under CMkmthes)^ Cat. 72, 0. joponmm^ 
Kze., var. muUiseeta (sp.), F. Henderson, MS., {Cheilantlm emtigna, Wall. Cat., 
72, Lfipto3tegia hwida^ Don., Prod. FI. Nepal, 14), C. R. 469. 

Kashmir ;• E-attan Piv 8000', Trott-cv 1888; Piv Panjdl 8000', Gammie 1891; 
markecl 0, japmtomh var. 

Punjab: Hazara Dist., Black Mt., between Hambalpat and Nimmal 7-8000,' Bntlne, 
1888, Maebpuri Mt. 9000', Changla Gali 8000', Trotter 1890. Dalhonsie 

7000', Clarke 1874, McDonell; Kang fa Valle^j DharmB^la 8000', Trotter ; 

Mandl State 6-1 0,000', Trotter ; Knllu Bdgew., Trotter 7000' j Capt. Hay 

1856, ioHerb. Hort. Saharanpur ; Simla, Griffith, T. T,, Col, Bates, 

Br. Bacon, Lady Balhousie, Gamble, Hope, Bliss and Blanf., who says— “one of the 
commonest Simla ferns, growing abundantly, on the ground, both in forest and on 
the open hill-side. It has a creeping root-stock. The range at Simla is from 6000' 
to 9000?‘ 

N.-W,P. ; jD. X. - Jarmsav— Enpin Talley 4500', 0. G-. Rogers, Mnssooree, 

6-7000', common ; T, Garh,>--k%\ix Valley, Butlvie ; Jacqnem., VVallicli (E. 

Biinfc,), Bdgew,, S. and W., Davidson, Trotter, J^facLeod. 

DrsTRiB.— 4.na : N. Ind. (Him.) Sikhim, Cliina : Yxxxxnm^ Belavay* 

Colonel Htnidersou do(*s not appear to have written a description of this 
species, Imt he defended it in a letter preserved in the Kew Herbarium. The 
description in Clarke’s ‘ Review ’ is as follows 

“Fertile frond very ficely cut, often 5-pmnate: ripe oapules straw- 
coloured, not numerous ; involuom remaining closed over the ripe 
capsules.” 

And the remarks are 

“Frond herbaceous, hardly shining, not coriaceous. Ihis is more 
easily separated from 0. japmicum feyiie than is 0, auraitim^ and has 
been estimated a species both by Wallich and F. Henderson, to 
whose opinion the area lends support. But if it is estimated a 
species, T do not know to which the next variety should be attached,’* 
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This next variety Clarke calls inter medi(f^ and describes thus : — 

Frond lax, more coarsely cut, involucres often ^ inch — 0,luctdnmi 
Bedd., Ferns Brit, Ind., t. 21.’’ 

A specimen, got by Steohey and Winterbottom in Kiimaun, at 7500' alt., 
marked by Clarke as var, intermedia^ and a few others so marked — among 
them one got in Sikkim — Lachen 9-10,000', by J. D. Hooker — are, for me, 
typical nmUimtum, Mr. Clarke says— “ This form, exactly figured by Colonel 
Beddome, seems half-way between (K japomcimi^ Kze., and 0. muUisectnm, 
P. Henderson. And he adds—' After going through the Kew material with 
me, F. Henderson would still prefer to make 0, mulUmctwn a species.” After 
reading this, Beddome, in his Handbook, said that his t. 21 was taken from 
muUmctum^ and that the two varieties of 0. japonicum differ very slightly, if 
at all. A. variety which, its author says, is exactly figured by another author, 
bub which that other author says he figured from a specimen of another variety, 
may safely be said to be non-existent. I have collected specimens of 0, multi- 
sectum from uucongeutal localities, comparatively small and narrow, and even 
with brown instead of straw-coloured involucres, but I haVe attributed their 
differences from the full-sized plant grown in good soil solely to circumstances. 
There is really no passage from muHimtum io japonicum^ and if there were, I 
should prefer to make the latter a variety of the fomer, because— in the Noith- 
West Himalaya at least — it is much the rarer. That 0. multisectum has been 
the later recognised plant is no reason for holding that it is a variety of 
0. japonicum. Clarke and Baker may be right in saying, in their joint paper 
of 1888, that the rhizomes of the two ferns ore altogether the same ; 
but r think that the fronds of 0. multisectum generally spring up closer 
together than those of 0. japnimni do, as they often form dense bushes, 
or even beds, — as in Simla, where this fern caipets the ground under the 
Deodars, and even in the open. I have a tuft, from Tehri CarhwaJ, collected 
by Duthie, with 5 or 6 fronds in a mass, mounted on one sheet. And it is 
generally impossible to spread out even a single, frond, in pressing it, so that all 
the pinnae shall be separate and distinct. O japonimm^ in N.-W. India, is a 
shy, solitary plant : (1* multisectum is hold and gregarious. In one of the ^ few 
stations for it I b ve seen in Mussooree D^japmicum was growing inside a 
thorny bush ; and Major MacLeod whites that in the Eamganga Valley, 
Kumauu, it grows in dense gi’assy undergrowth. ' Barren fronds are, perhaps, 
the more numerous, but I do not think there is any dimorphism. Nor do 
I find any dimorphism in 0. midtkectnm^ though Clarke begins his description 
with— '' Fertile frond very finely cut*” 

Clarke says of ^0* muUmeUm^^^ lUpe capsules not numerous.” I should 
say that the capsules generally ripen, and that most fertile fronds arc very 
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uucUiiat alUhe pto on every segment, except at their 

apices, and at t,!ic* apices of ea(?h pinnule. Taking one pinnule of the lowest 
pinna of a less iilmn usnally crowded frondj, (i“pinnate, I count on it 125 
capsules. There must be about 500 capsules on that pinna, and probably 
4,000 on the whole frond ; and I dare say that nnmber is doubled on large 
t'onds. 

On a sheet in the Kew Herbarium, from the Hiiiialaya, ‘‘ Lady Dalhonsie 
(no ticket), Mr. Baker has written—** a much larger plant than typical 
cum, 

0, mekmokpis, Decaisne, got in Arabia, Persia, and Abysmia, is very like 
0. mtdimcttmi, but it is smaller and more delicate* 

, Genus 14. OEYPTOGEAMME, . 

L C. orispa, B- Br. ; Syn. Pil 144 ; C. K* 459. Bedd. H. B. 98, and 
Suppl, 23. 

Apohan. : Boddotne in SnppL H. B. 

Kashmir : Marbnl Pass 11,200' Clarke r 1143,000' Aifeoh.; McDonell, ButMe, 
MacLeod. 

PoxiTAB : Eaz'dfa — Makra Hi. 10-10,500' Trouter } CJmmba 940 , 000 ' Baden-Powell, 
MoDoncll ; Kangva Valley BisK — Bharmsala, 11,000' Clarke ; Pass, 

1248,000' Trotter ; Simla lieg.^nmT Phagu, Vicary 1881,—“ above Simla,'' Col. Bates. 
The Chur Mfc., Kdgew., 1886 (very long); Hattu Mt., and vicinity, 8,50040,000', 
Oamblc, Blanf., Hope, Bliss ; Kimawar, 9000', Lace. 

N.*W. P, t T. Oh^chpnr Peak, 10,000', Gamble ; 1143,000', Herschcl, Duthie ; 

Brit, 1344,000', Duthie; Kumaun^^^lix Alpibus summis Kumaun, legit 

Rob. BUnkworth, 1826 (Wallich's writing on ticket on €, Bnmmima, 

Wall., in Herb. Hort,. Kew); near EiUam 13,000', S. and W. 10-11,000', Trotter, 
MacLeod. 

Nepal- W. 1142 , 000 ', Duthie. ' 

Disprib.— T he “Synopsis Filicum," following Hooker in the “Species Filicum " 
recognises three forms— se. C. erupa, Emopma t distributed from Arctic Europe to 
Lake Baikal, Mt. Olympus in Bitbynia, Etruria, and the Sierra Nevada ; C, Brum- 
nimia, Wall*, ; Himalayas at 1046,000' ; and v, C, acroMiroidM, R. 

Amerioan : from Sitka and Arctic Regions sonthward to Lake Superior, Oregon and. 
California. 

The Dibtkibittion In is Sikkim— head of Lachen Valley, Ilooh/l,, Dankera 

2,000', Collector. China— Hupeh Prov. Henry, Bxcchwdn Prov.— Mt. Omci 

(summit) Hpm^Faufk, 

Beddome, in SuppL H* B., Bays — ** Gatheml by Pmiu in the Crater on 
Barren Island, Andamans,^’ Tliis is a remarkable instance of isolation, and of 
wiArdao and Temperate Eegion fern growing in the Tropics, below 12*^ 
ku 

I do not make out the differences between forms ** and ^ pointed out by 
Eookw and Baker ; but in the one locality where I have seen the Himalayan 
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plaEt growing there were only Mated plants among the herbage and forest 
undergrowth; and Indian plants seem never to equal British in sm To 
England and Scotland 0. crispa generally grows in the open^ amongst boiilders^ 
or in the stony tains at the foot of cliffs,-— sometimes in such beds as to be 
distinguishable at a distance because of tlieir bright green colour. In the 
Species FiUmm ‘will be found descriptions of all three forms w^hich Hooker 
unites under C. crispa^ and a discussion of the differences between them. After 
naming the specimen of Bliiikworth’s gathering, mentioned above (under 
Kumaun)^ Wallich went on — ** DeMe.at4 speeim eomWm //mms hmmria'h^ 
miimo msfmicilissmol^ 

“ F.B.— -li. Blinkworiih is one of the plant collectors in the employ of the 
H. C. Bot, Garden at Calcutta under Dr. W. Ton may tonslate this into 
classical latiu if you like.'^ On the paper on which this is Mitten is a 
“frank,” by John Wood, London, February 4th, 1829, to Dr. Hooker, 
CTniversity of Glasgow. 

Genm 15. PELL^A, Linh^ Hoo!m\ 

Sub-genus— C hbiloflecton, Fk. 

L P. gracilis, Hook.; Syn Fil. 145 {Ptwk SteUeri^ Gmel, oldest 
name) ; C. E. 460, Pellma StelUri^ Gmel. (under Ptem)^ Bedd., I*L B. 100. 

Kashmib : T. Thomson ; Pir Panjal, Dr. Stewart ,* Baden-Powell ; Karakoram, 
12,600; Clarke, 1876 j above Kilan, 12,500', Aifcchison, 1877 ; MacLeod ; Dutkte. 

Punjab : Eatma Diit* ; Makra Mt. 10-10,600', Trotter ; Ckmiha 9-9500' 
MoBonell. 

N.-W. P. : r. Oark. 11-12,000', DatMe ; Brit Garh. 1142,000', Dnthie ; Kumawi^ 
Ohampwa 10-18,000', 8, and W.; 10,000' Stewart; 11-18,000', Dnthie; Trotter; 
Lessar Pass 16,500', MacLeod. 

Hepal—W. 1046,000', Buthie. 

Distbib : N, Amef.i Canada to Wisconsin, rare. Asiai Lake Baikal Region; 
Siberia; N.-W. Thibet— Balti 9000', T. China— Peking Mts. 8000', ** very rare, 
Hancock, 1874. 

Sub-genas— AtLosORtJS, Bmk 

2, p. nitidula, Baker; Syn, K1, 149 : 0. E. 460 • P. mH(Ma, W&\\, 
(uader Ptens) Bedd., H. B. 101, 

Tbans-Ind. Spates ; iS'wai,— Lavam Pass., 7000', Catacre j jCMutan^ 0-9000', 
Duthie, 1888 (while with the Black Mt. Expedition). 

Kashmik : Pommh ; Chittapani Valley 6000', Lev. j 8-6000', ^'frequent and plenti- 
ful to Ohamba,'' Oh in Rev. ; Kishtwar 6000', Clarke, 1876 ; Pir. Fanjal and Rattan 
Pir 6000 and 8000', Gammie (very large). 

Punjab s a i5wh-~“Black Mt. 7000', Oertel 1891; the Gullies 6-7000', and 
near Kalabagh, Trotter— Valley and elsewhere 3500-7000', common, 
M Donell; FuUu, 6-6000', f rottex iMmia rocks, Simla, T. T, 

7 ■ ■■ ■■■ ' 
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K.-W. P. : i). I)v Jautt8ar*--Rupin Yalley 4500', C. G. Rogers; 'i\ UarK 
5-8000', Diitlne, Gamble ,* Brit, Garh, 5-6000', P. W. Mackinnon ; Knmam^ 
Wallich (R. Blink.). 

DISTBIB.— : Kohistan. China — Benry^ Faher 

I have- not gathered this fern, but I possess and have seen niunerous spcjoiiuens, 
and I have no difficulty in distinguishing it at a glance from Crypiogfcimme 
mspa and Pellma gTmiUsy:s^M\ both of which Mr. Clarke says it lias been 
much confounded : ciittingjlexture, habit, and colour are quite different. Large 
plants somewhat suggest GheUantJies stiMUosa in cutting ; but the texture 
and other characters are quite different, Beddome’s drawing, F. B. I., ft. 222, 
does not adequately represent the plant, the fronds being veiy short' and deltoid, 
and all infertile. 

Sub-genus— P latiglo^ua, Jm, 

B. P. oalamelanos, Link ; Syn. Fil. 152 ; 0. R. 4C1 ; Bedd., IT.B. 104. 

Punjab : Sirmur Tikri, Edgew., 18,85. 

P. ; B. J>, Jaunsar 4000', Gamble j T. Gavh. 2000', Mackinnons, 

4-5,000' Buthie, 4,000 'Gamble ; A'?«?wam~-Almora 4000', S. and W. j near Naini Tal, 
on old AlmoraRoad, Mr. WiImer,90thRegt. 1861 (given to Hope on day of collection); 
near Khairua, below Almora, 4-5000', Buthie, J, R. Reid, Mackinnons ; Karan, Ramsukh 
(Bathie’s collector) 1888. 

Bistrib.— A/r. : Angola; Abyssin'u.; fc^crnjali Land; Uuonzori Mt. ; Zambesi 
Land ; Mashona Land— nr. Salisbury, Boyce 1896 ; Natal ; Cape Colony ; Bourbon. 

Himalayan specimens are only bipinuabe, so far as I have seai; Bub African 
specimens are markedly tripinnate, the ultimate segments being distant and 
petiolatv. 

Grenus 16. — PTERIS, 

Sub-genus — B th^teris. 

1. P. loilglfolia, L.; Syn. Fil. 153 ; 0. R. 461 ; Bedd,, H. B. 106, 

Trans-Ini), States ; Barmil and Sicat ; 4-6600', Harriss, 8000', Gatacrc. 

Kashmir; 4000' downwards, “common,’' MacLeod. 

Punjab: Bamra Dhamtaur 4500', Trotter ; Rawalpindi, AiteJu 

Chamha, McBonell ; near Belhousie 4000', Trotter : Mandi State 4500', Trotter ; 
KuUu 64000', Coventry ; Simla i2ei7.— 3-5000', Gamble, Collett, Bliss. 

N.-W. P. : B. B, Jaunsar— Bharmigadh 4000', Gamble ; in the Bhn 2500’', 
and upward; on the Himalaya to above 6000' in Mussooree, Hope; T Garh,-^ 
3-5000' Butbie : mrnam 1800' to nearly 6000', S. and W,, Ramsukh, Bavidson, Hope. 

DTSTRIB.—A?yjer. ; Florida, Meisico, W. Ind. and Venezuela. Europe : Spain, Italy, 
Sicily, Dalmatia, Greece, Ionian Isles. Aeia : Lycia, Syria, Lebanon ; N. Ind.— from 
irans-Indus, the Punjab and Kashmir to Assam and Chittagong, 0-5000', general 
and abundant on and near the hills ; plains of Bengal, Ohutia Nagpur, and streets 
of Calcutta. Centr. Provs,, Ind. — Pachmarhi.. S. Ind, — Madras Presidency, in many 
localities, Bedd. B, B^ Malay Archipelago, Java, Pacific Isles, “ China southwards 
to Australia."' Afr , : Algiers, Egypt, Abyssinia, Socotra ; Cape de Verde Islands 
southward through Trop, Afv.to Angola. Macaliiberg, aNi Marcareu Isles, 
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Cliirke says— “ Perhaps tiie oommouesfc fern of North India, extending over 
the plains to every village/^ I suspect he means this to apply to the Lower 
Provinces of Bengal I doubt if this fern can be found in many villages in the 
gdry parts of the North-Western Provinces, though I think I used to see it in 
Rohilkhand. There is a specimen at Saharanpur from Calcutta, collected by 
Clarke, and I have seen it growing on the walls of houses there. The fern 
likes wateiyand in swampy ground grows to a much larger size than is stated 
in the Synopsis. In Kumaun I have gathered it with fronds 8 feet loi^ : this 
was by the bed of a stream, on limestone tufa. But P. longifolia will grow on 
dry cliffs, as it does in Mussooree, at over 6,000' elevation. Baker says — ‘‘ veins 
close and fine, usually onoe-branched.’’ A second branching is very frequent, 
and in two of my specimens, from Rawalpindi and Kumaun^ both infertile, 
I see that the ultimate veiiilets frequently unite before they reach the edge — 
forming loops. , 

2. P. oretica, L. ; Syn. Pil 154 ; 0. R. 462 ; Bedd., H. B. 106. 
P. lmta, Wall, Cat. 95. 

Trans.-Ind. States ; Baraul and Swtlvty 4-6500', Harriss, Gatacre. 

Kashmir : Clarke dn “ Rev.'”; “ common Jhelam Valley 4000' down," MacI jod in 
List; Rattan Pir 6000', Gammie. 

Punjab— But . : Black Mt,— >Machai Peak, Gatacre, Trotter tin List of 
Punjab Ferns). Chamha; McDonell 0*n List); Kajiar 6600', Trotter; Mandi Statt 
5-6000', Trotter ; G-8000', Trotter, Coventry; Simla ‘‘very abundant 

in certain parts of Simla, especially on the Sutlej side of the spur, between 5600, 
and 6600'. It disappears above 8000'," Blanf. S500' Gamble, Collett, Bliss, 

N.-W. P. ; B. B. Jaunsar— Deoban Mt., Duthie's Collector ; Rupin Valley 

4600', C. G. Rogers ; Mussooree^ 6-7000', very abundant in places ; T, Garh , — Phedi 
4-6000', Duthie ; Brit. Garh. 4-6000'j Duthie ; Kumann 8000'— 8000', S. and W, 
Hope, Davidson, Duthie. 

Distrib,— . djwer, : BUorida, Mexico and Guatemala. Europe \ Corsica and Sardi- 
nia, Italy, Crete, Tyrol, Caucasus. Asia : Ural, Arabia, Pei-sia ; N. Ind. (Him.) 
Sikkim, IIoohrfiL 8-9000' ; Assam — Kohima 6500', Clarhe ; Bengal— 0-6000', com- 
mon, extending far into the Plains, as at Dhaka and Chittagong, Clarhe^ 
S, Ind,— Deccan ; Madras Presy.— very common, from sea level up to 8000'. Ceylon. 
Burma. Malay Penins. Philippines. Fiji and Sandwich Isles. Afr , ; Abyssinia 
Natal, Cape Colony, Bourbon, 

Clarke says the speies is very variable, and he gives an amended description, 
intended tu separate this speies from P. pdkmida, Presl, and P. ermata^ Sw. I 
liavc not seen P. pdlmida growing, but I can see no resemblance to P. mtica in 
herbarium specimens of it. And P. Wall. {P, stemphylla, ijk. and 

Gtr.), which Mr. Baker places as a variety of P. mtka^ and Clarke as a variety 
of P. pelkwidu (which does not grow in N.-W. India) is quite distinct from 
both. I have seen no variation in P. mtica except that rarely a fertile frond 
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Am broad aiidj as ra’ely, a sterile froud, which nomially has broad seirated- 
edged piimsey has some patches of sori on it. The rhijsonie is creeping : stipes 
approximates but in i^rogressive order, not tufted ; and the plant forms large 
beds. 

o, P, digitata. Wall Cat. No. 91, r, sfemphpUii, Hk, audiTr., iu. 
Fil, t. 1^0, Pterk mUat^ L., 3, P, demphylla^ Hk. and Cr., Sjn. Fil 154. 
Ftem pUiickk, Presl. var. denophyUa (sp.), Hk, and Gr., 0. R. 468 ; Bedd , 
a B. 107 (as Clarke). 

Punjab : Chamha ; MuDouell in Mfc). List u£ Chamba Fernn ideutiticd at lie^A- : 
Bmla Maahobra, 7000', below Six)i CSibpur) 5500', Bliss, 1890, 1891, 1892, 

N.-W, P. : B, I>. Mussooreje, not nneommon, 5-6000'; near Jharipani 1800' 

io. quantity, Hope ; in the Ddn in several places from below 2,600' to S,000', Hope, 
Gamble 5 7. Bathn Lev. 1872 (named by him P. dactylina , Mnssooreeand 
Ohakrata Road, Hope ; Aw?4«?4«—Bageswar 3000', S. and W. 1848, Trotter 1891 ; 
Sarju Valley and elsewhere, ** grows in dense shade,'’ MacLeod 1893. 

DiSTRiB.-^dififl : N. Ind, (Him.) -Nopal. 

As I ha?o already stated, under P. cretm^ 1 consider this fern quite distinct 
from that species, and also from P.pllmida, I therefore give it as a separate 
species, and WalliclFs name, P. digltata^ being the older, must hold good. 
WailiclFs litliographed catalogue, winch, on account of the wide distribution 
made of the plants enumerated in it with lithographed tickets cut out of it, is 
held by the Kew and other authorities to be equivalent to publication, is dated 
(the Preface) 1st December, 1828. The Imm Filicum of Hooker and Gre- 
ville, in which the plant was described md exactly figm’ed, waspublished in 188L 
Synonyms therein given are —P/m3 stmo:iMyHii, vvallich MSS., 1829, and P. 
angmta^YfdM, MSS. 1825 (non Bory). The habitat cited is* “inNapalia, 
Wallich, 1818/* and it is remarked — Neaiiy allied to Ft Imta of Wdlich’s 
MSS. (from Nepal) and the European PtAcrdica; but it may be known 
in both by its quite simple pinnm and the entire margins.” The entry in 
Wallioh’s catalogue is “ P^ms Wall in Herb. 1828, Napalia, 1820.” 

Some specimens in the Kew Herbarium are named “P. digiiata^ 
Wall,” in Wallich^s own Imndwriting, and 2 sheets have tickets of Wallicb^s 
F,angtid(h Wall. 1818, but none are n arked P. sfmiopkglla^ The name 
adhered to in the catalogue, P. digitata^ mmt be accepted. P. ?^fa,*Wall, is 
P. creiica, 

Mussoorec— unless some still unknown place in Nepal is— appears to be the 
het^dquarters of the species, and in several localities there and in the neighbour- 
hood it is plentiful It often grows at the foot of and under rocks and cMs, 
in shady places, but in single plants, and never hx dense clumps and beds ae 
P, crelim often does. Tie longest and most upstanding plants 1 have seen 
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we ill fche forest behind (east of) Jharipani, the baif-waj kiMiig place on 
the road up to Miissooree, alt, nearly 5000^, growing in clayey soil away from 
rocks, I have kept only one of these plants, and tind it has about 20 stipes 
3 prmging in a tuft not so thick as a finger. The stipes of some of the sterile 
fronds are 15" long, and of the fertile ones 20'k Some of the fronds are 1 ft. 
in length, I have a plant wholly a-piixuate, /. e,, all the 12 fronds (there are 
immeroiis broken sfci|)es besides) are perfectly simple. The sterile fronds of 
this plant iiave stipes up to 5 in. iongyand fronds up to 9 in. There are only 
two fertile fronds : one hus stipes 9 in. and' frond 9^- in. long. A specimen of 
P. Frefd,j froiii the Nambin For^^^ Maniij is subdimorphouvS, like 

P, digitaki : the fertile frond much the longer, with one pair of side piniise. 

L P. dactylinaiHook,, Syn. Fil 155 ; 0. E. 468 ; Bedel, H, B. 107. 

N.-W. P, j B. J), Jaunsar, near Deoban 8000', Herscbell 1879, 9000', 

Mackianons, between Bodyar and Deoban, Mrs. J. Sladen, coll, for Hope, 1880, 
Lokandi 8'85Q0', Gamble 1892 and 1894 ; A wwaw/j— Pindar Gorge, nearDwdli 8000V 
Trotter 1891, 

Distkib.— ; N. Ind. (Him.) Neplii-East : Sikkim , up to 12,000'; Assam — 
Khasi Hills, 4200'. China— Szechwan Prov., Faher and Henrify Yunnan, Belamy. 

Clarke doubts the East Nepal locality, which is that given for a specimen in 
the Kew Herbarium If that is not an authentic record — though it is not an 
improbable one— there is a gap in the distribution between Kuna aim and 
Sikkim. The shorter gap betwmi Janusar and Kiimanu ought to be filled up. 

This fern need never be confused with Ficreiim and P. digiiata. It has a 
long though rather slowly creeping rhizome like that of P. metica^ though not 
so thick ; but the stipes are like thin stalks of grass, whereas those of P. cfetica 
are comparatively thick and veiy wiry. I have not seen P. dactylina growing, 
but I possess what Mr. Baker on seeing k pronounced to be a champion ” 
^pcimeii lit was collected in Jaunsar by the Messrs. Mackinnon, This has a 
bit of rhizome 4| inches long, with about 80 fronds springing from all along it, 
presumably of one and the same years growth, very few of which are soriferous. 
This plant is 10—17 in, high : longest stipe 14'V with a frond of only 4 in., 
fertile. Most of these fronds have a central terminal pinna, on a prolongation 
of the stipe, and a pinna springing from the stipe on each side, which side 
pinum immediately divide each into tivo, making apparently five pinn^, which 
spread out. These fronds are really tripartite, the two side parts forking. A 
frond collected by Mrs, Bladen, has apparently 7 pinnm, tlie lowest pair forked 
making apparently 4, and S pinmn taking off together from tlie main rbarhis, 
which is prolonged ffw nearly i\alf an inch beyond the springing of the lowest 
paiit 1 find the same, apparently 7 pinnm, in some of Mr. H amblers speoimens, 
but also some fronds having apparently 9 piniim, as the lowest pair split each 
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into aud there are the triplets above. I iiad, long before seeing this, noted 
the number of pinnm of this fern as being sometimes 9, but I cannot now find 
such specimens. 

5. P. (jnadriaurita, Retz.; Syn. Fil. 15b ; C. E.465 ; Bedd. H. B., 110. 

Kashmir ; Trotter (in list of Punjab Ferns)— Kattan Pir 8000', Gammie : small 
and sterile : may be young P. excdsa, Gaiid. 

Punjab : Chamha (McDonell in List) ; Balhousie 5000', Trotter ; Kmigra Vy, But, 
— Dbarmsala 8000, Trotter i Mandi IStatit 6500-7000', Trotter ; Jivlhi 6-8000', Trotter, 
Coventry ; Simla Meg, 4-S600', common. 

P. : B, B, Jaunsar 7600', Gamble ,* Mussooree and Landour 6-7000', 

common ; T, Garh, 8-8000' ; Eumaim 4-10,000', in many places. 

DiSTBiB.— “ All round the world within the Tropics, and a little beyond them,’’ 
Fil.). Amer, from Cuba and Mexico, southward to Brazil. Asia: N. Ind. (Him,) 
Sikkim, Assam and Bengal (Chittagong) 0-7000' “ very common, hut not found far 
from the hills ” (Clarke in “ Rev,”). Kohima and N. Manipur, Clarke, Centr. Provs. 
Ind,— Pachmarhi, Buthie. 8, Ind,— up to 8000' very common.” S. China. Japan. 
Ceylon. Malay Benins, and Isles. Polynesia. Trop. Australia— Rockingham Bay. 
Afr, ; Angola, Zambesi Land, Natal, Madagascar. 

The Synopsis Filimm gives no varieties of this protean species, but mentions, 
as synonyms, a number of forms got in vailous parts of the world. Mr. Clarke 
has given an expanded ” diagnosis to include what he calls trifling varieties, 
namely P. mrmmlky Hk. and Bauer, P. aspmemdis, Wall., P. pBctimta, Don, 
P, p(jrophjlk(^ Bl., P. Fresh, and P. suhguimta^ Wall, and has made 

interesting remarks about some of them. And besides these he makes three 
varieties— ; Mimiam (completely bipirmate but graduating into the type) \ 
and Bkmmma (sp.) Agardh, which are not recorded from N.-W. India, and 
am therefore here disregarded, I may mention, however, that Beddomesays 
Clarke's var. major has arched (inarched ?) veins and is, therefore, Camptma 
Uamita, According to Clarke, P. mhgviimta^YfdYi.,^ with 7-5 pinnee only, is 
not worthy a separate name ; but Beddome in the Supplement to his Hand- 
book gives it a prominent place as vai\ i Wall, with a full 

description. Specimens so named in Gamble’s collection, from Sikkim, except 
that they are of much thinner texture, and have rather shorter and broader 
pinnules, are practically the same as the fern got in Kumaun, which I identify 
as Wallich’s plant. Forms of P. yrndrimirita with setae on' the upper side of 
ilie rhachises and costae are got in the N.-W. Himalaya : and another has an 
asperous stipes, with stipes and rhachises red-coloured. But there is anotlier 
form beautifully red, with quite smooth stipes. I do not think any separate 
species could be set up from the N,-W. Indian material ; but more in that way 
might be done with hTorth-Eastern plauts, judging from some specimems in 
Mr. Gamble's collection : one has a stiff spine at the points ^of each segment. 
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A Mussooree specimen of the type plant, I got long ago# has 9 ears^S on each 
side of the two lowest pinnae, 1 on each of the two next above, and the 8th on 
one of the third pair. And I have another frond which has a remarkable 
development: it has deflexed ears on the three lower pairs of pinnae, and 
abnormally developed inferior lowu* segments up to the seventh pail'; but it 
has also ears pointing upwards on the superior side of the lowest pair of pinnae, 
two oif each of them. These are not so large as the eai*s on the inferior side, 
but yet are about two inches in length, deeply pinnatified, and fertile like the 
rest. I have seen a frond collected by Mr, J, Marten, in Ohamba, of which the 
fifth lowest pinna on the left side is ]}rolonged, and as compound (bipinnate) as 
the frond itself,— the pinnules equalling in size the pinnae of the main frond. 

I have not seen on N.-W. Indian specimens of this fern the adventitious buds 
which are found on sjiecimens from elsewhere, and are mentioned in books. 
Thinking these to be parasitical growths, I referred the question to Mr. G. 
Massee, F.L.S., of the Royal Herbarimn, Kew, and be kindly looked up the 
subject, and showed me that Giesenhagen, in“ Flora,” 1892, says the abnormal 
growth is due to the presence of Taplirim Laiirencia^ Giesh. A similar growth 
on Aspiditmi anstatum, Sw., is caused by Taplmm mmc&rvi, Giesb, 

6. P. silbquiliata, Wall. Cat, 104. P. gnadnauritar Retz., Syn. Fil. 
158 ;G. R. 465. P. quadrmmfa^ Retz., van (Wall), Bedd, 

SupplH. B. 2 g. Plate XVII. 

The following is Beddome’s description 

“ A small form, 8-10 inches liigh ; stipes stramineous ; fronds short deltoide 
lateral pinnae, often only 1—2, rarely 8—4 pair, with a large terminal central 
pinna, segments long, nearly equally broad thi'oughout, spreading at right 
angles from the midrib, lower Imal segments of the lower pinna", only slightly 
enlarged and pinnatified, or quite entne and uniform uith the others. 

Nepal at Bagasar and Winirn'Miom), 

Lachcn Valley, “ Sikkim,’* (Levinge). Mr. Le^dnge’s specimens are more 
slender than Wallich’s type, more papyraceous in texture, and fuimished with 
a broad, white band down the centre of each piima ; it would be a very pretty 
plant for cultivation.” 

N.-W. P. : Brit, Garh,\ (Found among the Mackinnons' ferns, without ticket: they 
think it was got by Mr. P. W. Mackinnon in B. Garhwal in 1881—3 small fronds 
stipes incomplete) ; Kumaun — Sarju Vy,, Bagesar 8000^8. and W. 1848, (named 
sulquinata by them) ; Man dal 6000', Davidson ; between Takala and Bagesar, Duthie 
1S84, No. 8704 ; Ghipla, Eamsukh (Dnthie's collector) •1888, No. 8024 ; Sarju Vy., near 
Kiipkota, 12 miles north of Bagesar 8-4000', Col B. Swetenham, comm, to Hope 
1890;.Gori Ganga and Sarju Valleys, 8-7000', MacLeod, 1808, - 

Distbib.— ; N. Ind. (Him.) Nep0, Sikkim- 
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In the British Museum in a wrapper — “ 22, qucidrmmitch^ India 

—are two old sheets (1829 watermark), without tickets, but enlaced — Ftms 
quincUa^ Wdli in Herb/^ : also a sheet from Diithie, Ko. 8704 (see above) 
with 2 fronds which have only 1 pair and a terminal pinna each. And there 
is a sheet with a ticket — Fteris qidnata^ Wall, B. Napalia, January, 1818, 
Goalmulia, LoohJ’ A sheet from J. Smith’s herbarium—^ Pkiis hulqmnafa. 
Wall Ag. mon. 25 Syn. P. quadriawita, Hk., Nepal, Wallich, Sp. FH, 2, p, 
179,” suggests Clarke’s P. subindmsa from, a low level in Sikkim. 

The stipes and rhachises of this fern are pale straw-coloured to yellowish- 
brown. All the specimens I have seen have, I think, one large ear on each 
pinna of the lowei* pair. The pinnse are exactly opposite, and the lowest pair, 
with its ears, forms a flattened, unequally armed, St. Andrew’s Cross* 
All the Kumaun specimens, from Stradiey and Winterbottom’s time, 1848, 
to MacLeod’s, 1893, agree with Wallich’s type, and arc identical in evcrj 
respect, and seem, to me quite unlike P. qimdriauriia, 

7. P. excelsa, Gaud.; Syn. Fil 159 ; 0. e. 467 ; Bedd. H. B. 114. 

Kashmie. — ? see under P. quadnmmta, 

Punjab : Dalhousie 6000', Clarke, Eavi Vy. 7000', MeDonell, “common ; 

K%llu 6-8000', Coventry 1894 ; Simla Simla 5-6000', Edgew., Bates, Gamble, 

Collett, Blanf. Trotter, Bliss ; Mahasu 7-8000', T. T. 

N.-W. F, ; B, B. lau.nsar — Harianta 8000', Gamble ; Mussooree 6-6500', not 

common, Herschel, Mackinnons, Hope; I*. Dhakara 5000', T. T., Herschel ; 

Wallich ; near Naini T^l 6000', Hope 1861, Lev. 1874, Pindar Gorge 
7600.8000' Trotter ; Gori Ganga Yy. 7000', MacLeod 18i»8 — “only one plant seen.” 

Disteib.— : H. lad. (Him.) Sikkim 8-9000', Sir J. D. Hooker ; Assam — Kbasi 
Hills, Jard&nt Godwin Amten j North Cachar Hills f?600', Mann ; Burma, WMkk. 
China— Szechwan Prov., Henry ^ Faber, Philippines. Sandwich Isles. IlildelrmH^ 
Heller 1895. 

Blanf ord sajs ‘ Very rare ” (in the Simla Region). “ Apparently 
restricted to weli-shaded spots by the margin of streams. I have collected it in 
two plac^ at 5500^ and 5800', but I have not met with it dming the last 
few yau*s, the original sites having been devastated by wood-cutters and cattle, 
or exhausted by colleotoi’s.” But Mr. Blirs has found the plant since then in 
several localities, 

Clarke thinks the Philippine station an error, and the Burma (Ava) one doubt 
fui ; but China must now Ix^ added as a Imbltat. I can coniirm Clarke’.^ 
observation that the veins are not rarely 3*— 4 branched, L e,, a vein is like 
tuning fork, each fork forking again, and occasionally these secondary forks 
unite with each other. In the deciniTcnt Imses of the pinnules or segments 
some veins spring from the rhachis and not from the costa, as occurs in many 
other ferns. On, the upper side of a frond I see a short seta or gland at the 
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tase of each costa. The involucres are olive-gteen or olive-broTO. The 
pinnae in large fronds are sometimes almost completely pinnate, but the pinnules* 
are sessile with a broad base. In a frond from the MacMnnons I find the 
terminal pinna 13 in. I by 5^ in. hr., and a pair of side pinnae 13 in. by 6 in., 
The fern loves water. 

Sub-genus P.a3SiA,. /Sf. 

8. P. aquilina, L. ; Syn. Fil. 115 ; C. R. 468 ; Bedd., H. B. 115. 

TisANS-lKB. States : Rari^ul 7(K)0', Harr^ss,. Gatacre. 

Kashmir : Shankargarh (?) Dr. Giles ; Gulmarg, Nagmarg, Sonamarg. 

Punjab : Mazara.-^-BlSkCk Mt., Duthie, near Thandiana 8000V Trotter. Chamla 
KuUu ; Simla Reg , : common. 

N.-W. P. : jO. Jy, Mst, i common in the Himalaya, and once seen in the Ddn near 
foot of hills below 3000', Hope ; T, Garh. Kumaun* 

Disteib. — “ All round the world, both within the Tropics, and in the North ana 
South Temperate Zones, unless it be absent from South Temperate America, from which 
there are no specimens inKew Herbarium (Syn. Fil .),<§, Arner^ Brazil, var. esculenta. 
Europe : universal, except in the extreme north, and never an Alpine plant: range in, 
the British Isles said to agree closely with that of corn cultivation, and in the Scottish 
Highlands never above 2000' ’’ (J9ri^tew, in European Ferns *'). : N, Ind. 

(Him.) very common | Assam — Khaai Hills 2-8000', common. S. Ind.— Deccan j. 
Madras Presidency. Burma — Tenasserim. Malay Penins.^and Eastward to Australia 
and N. Zeal. A/r. : Cameroon Mts. Abyssinia. 

This fern is so common in the Himalaya that few specimens are to be found 
in herbariums in the North-West. Bat I have never seen such thickets and 
fields of it as are common in the United Kingdom. 

Sub-genus Campteria,. Presl 

9. P. biaurita, L. ; Syn. Fil. 164 ; C. E. 469. Gamptma hiaurita^ L. 
(under Pt&ris^ Bedd., H. B. 116. 

N.-W. P. : — In thei Di&n 2000' and upwards, by streams or springs, 

Mackinnons, Hope ; {S'arAwa?— Clarke j Barmdeo, SOCK, S. and W.,* Gola 

Valley 3-4000% Hope. 

Disteib.— The following is the entry in Wallich's Catalogue, under 106, Pterh 
nemurah's^ Willd., which is given as a synonym by Clarke^, though not by Willdeuow 
himself , who says they are different nemoralit, Wild, species admodum. 

varians. 

1. Napalia, 1820, ‘ est Pi. ’ 4. Montes Avse, 1826.. 

(in Hook’s writing). 6. Montes ad Sylhet, De Silva. 

2. Penang, 1822, *e8t P^. Aiawnta ’ 6. Kumaun, E. B. 

(in Hook’s writing). 7. Pt, Uaurita s.nd. Ft, gmiriaurita. ^ 

S. Hurd war et Dehra Ddn, 1825. Herb. Hegra,’* 

The plant seems to be found in almost all the warm parts of the globe Awier.— 
Trop»; from the W. Ind. southward to Brazil. Asia ; N. Ind. (Him. and Sub-Him. 
VaUeys)-— Sikkim and Bhotan, up to 6000'} Assam— Dharang, Ehasia 0-6000% 
Bengal— extending over the plains to Dh^ika, Pubna, Ac., ParasUith Mt. 4400'. 

$ 
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lad “"Thf" De{ 5 can and Western parts of Madras Presy. up to 6000', not common. 
Ceylon. N. Burma and Andaman Islands, Malay, Penins9 and Isles. 

Tonkin. S. China. Australia. 

Bakeij Clarke, and Beddome all say this species differs from P. qmdfiamta 
only in the yenation ; but I must maintain that, apart from the difference in 
yenation, the two species are abundantJy unlike, and that no one knowing 
the two in growth, in N.- W. India at least, could ever mistake the one for the 
other. The form P. mmm'alis^ Willd.. or a form which has both free and 
inarched yenation on the same froixd, is got in the Dehra Bun ; and I have 
one small plant, less than 18 Inches in height, altogether without inarched 
venation, but with forked veins, springing from the rhachis between the seg- 
ments, which sometimes unite with the lowest costal veins.. ■ A large plant from 
the Bun has stip^ 26 in., and frond 84 in. in length These are 14|- pairs of 
pinnae, of which the lowest- pair is over 12 in. 1. by almost 3 in. br. : these 
are bipartite, the secondary pinnae being iO in. I The terminal pinna is 
nearly 9 in. by 1-J in. The lowest pinnm of P. Ucmrita are, I should say, 
always bipartite ; but I have never seen more tbim one descending pinnule or 
ear on each side : Clarke says there are somethnes two or three. 

From Selim, below Barjiling, at altitudes of 1,200 and 1,500 feet, respective- 
ly, Gamble has two veiy different- looking plants, both of which he names 
P. Uaufita^ and both of which are Omnptma : one has dark-coloured rhachises, 
8-10 pairs of pinnae, and broad, blunt, approximate segments : the other is 
much paler in colour, with sferaw-coloured rhachiSes, 8-15 pairs of pinnae, with 
long narrow far-apart segments. This latter is what is supposed to be P. nmo- 
rcdlB, Willd.j as the veins of contiguous segments often miss connection below 
the sinus ; but it is quite different in cutting, colour, and appearance from my 
Behm Diin specimens above described : the venation only is similar. 

10. P. Walliciiiaiia, Agaidh ; Syn. Ml. 65,* C. E. 469. Camptma 
Agardh, Bedd., H. B. 118. 

Bukjab : Chmndu — Clarke, MeDonell j Hatigra Yy, Dnt, — -Dharmsdla, Edgw., 
Clarke ; KuUu 6-8000VTtotter, Coventry ; ManM State 64000^, Trotter. 

N.-W. P. : “ Oarhwai;^ T. T, j T OarA., 6-7000', Mackinnons, Ganges Vy. 5-6000', 
Bathie ; Wallich, B. Blink. (P?. umhrosa^ Wall.), B. and W. (K. umhrosa) 

Davidson, Trotter. 

DiSTBiB.— : K. Ind. (Him.) Sikkim, Bhotan 8-8000'; Assam— Ebasi Hilla 
8*6000', common ; Manipur, Cl&rhe, Java. Japan. Philippines, Samoa, 

Sub-genus BoEyoPTiKis, «/, 

n, P. ludOBS, Wall. ; Syn. Fil. 166 G» E, 470. Doryopteris Itidms^ 
Wall., Bedd., H. B. 120, 

Tbaks-Tkd. States Xiarat Yalley 5000' and 8000', General W. Gafaere, 

June 1895* 



THE FERNS OF NORTH-WESTERN INDIA. 


119 


Distrib.— J-sw : N,-E, Ind.— Assam, Naga Kills, Kicbugardh 750' Clarkfs ; E. 
Mauipur, Ghattick 5000', very abundant.*’ Bengal— Orissa, Baiasore Hills 

Blmf. ; Ohitagong Hills up to 1000', Eoxhurgh, Clafhe^ K%ng. Burma, on the Irrawa- 
dy, WaUic\ Burma,’’ Kurzi Maulmein, LM^ Parkh, Malay Benins. Philip- 
pines. 

Oolleoted by Brig.-General (now Sir W.) Gafcacre, when with the Chitml Port 
Relief Expedition : — 2 sterile fronds only, without rhizome (which should be creep- 
ing) ; one— from 8000' alt., about 2|- in. L by barely 1 in. br., entire, cordate- 
lanoeolate, and the other — from 5000', about 4: in. 1. by 4|- hr., with two paim 
of lateral, oblong, rather bluntly-pointed lobes, the lowest of which has a pair of 
subsidiary lobes, deftexed. The stipes, main and secondary rhachises are gla- 
brous, and almost black : the veins are hidden in the Goriaceons lamina. (See 
my paper on the ‘‘ Perns of the Ohitral Relief Expedition,” in “ The Journal 
ofBotamj^^ March, 1896, p, 122). I compared these specimens with sterile 
fronds of P, ludms from the CMttagong Hill Tracts, in Mr. Gamble’s collection, 
and found them identical, though the cutting varies ; and Mr. Gamble agreed. 
The most westerly extension of this species before known is in Orissa, in the 
Indian Peninsula, in about 21^® N. lat., and 86^ E, long., up to 1000 ft. alt. 
Other known habitats are (in India) the Naga Hills in Assam, at about 750 ft. 
alt. ; the East of Manipm*, in about 23^ N, lat. and 94° E, long., at an altitude 
of 5000 ft. The Ziarat Valley, where General Gatacre got the plant, lies to 
the south of Ohitral, north of the Lowari (or Lowarai) Pass, in about 35° 25' 
N, lat„ and 71° 50' E. long. Snow must lie in the Valley for many months 
in the year at the altitude of 8000', and perliaps even down to 5000'. 

In “the Botany of the Ohitral Relief Expedition,” No. 9, Vol. I, of ‘‘Tlie 
Records of the Botanical Survey of India, Oalcutta, 1898,” I find the follow- 
ing note by Miv Duthie regarding this fern ; — 

“ In reply to a letter to General (now Sk William) Gatacre asking for 
further particulars regarding the localities of this very interesting 
fern, I received the followiag information : — ‘ This fem was found 
growing in many places in the Zidrat Valley at 5000 feet, near 
the Kaffir Rock (about 3J miles north of Lowari Pass-on the road), 
a well known spot by reason of the Kaffirs from Kafirktan select- 
ing this wild spot to set upon and murder caravans passing through 
the country. The valley hereabouts is a very sheltemd spot, a 
beautiful stream running down the centre, the hills clothed with 
flowering shrubs, and the valley filled with the white peonj^ 
Undoubtedly snow lies here during the winter, even dowm to 5000 
feet, but the place is warm and sheltered from wind ; the soil is 
very rich, and streams from the summits ' of the hills are always 
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ponmig through fissures into the valley below. This femwas 
also seen growing in several places on the bill above on the west 
side the valley, where water runs out ofjJooks at 8000 fept. 
The ground here must be under snow for certainly four months, if 
not more. There is close by here a crater, apparently of volcanic 
origin, which may account for the fern being found here, but no 
diiference was perceptible in the tempei-ature of the water.” » 
Another remarkable westerly and northerly extension of a tropical fern is the 
oase of Lygodiun microphijUum^ A. Br., which also was found by General Gataore 
.in the Ziarat Valley, at 5000' alt. 

Genus 17.— OERATOPTERIS, Bromj. 

1. <3* tlialictroides, Brong . ; Syn. FiL 174 ; C. R. 471 ; Bedd., H. 
B. 323. 

JAB •: ** in rice fields Edgew. in Herb., Saharanpnr. Chamba — Eaipur 3000', 
Clarke; Kangra 'Vy. rice fields’' in Herb. Calcutta; ^^MundV'' (Mandi 

State ?) Jaequem..; Katnal Bistricti J. B. Drnmmond (JiSe Trotter) ; Sirr^mr State^^ 
Kiarda Dfin (seen by J. K, Druminond, Trotter), 

N.-W. P. -; B, B, Bist,; Jaunsar— -near Kalsi 1500', Gamble ; D. Dfin Wert, 
Macldnnons ; D. Biln East— l^akxaunda 1900', Hope 1886 ; Kaspana B. below 2000', 
Angus Campbell 1889 ; Kumaun^ Wallich (or B. Blink.) in Herb. Hort, Kew. 

Bisteib.'—*^ Throughout the Tropics in quiet waters,” (Syn. Fil.). Amer, : 
S. Florida, Mexico, and W, Indies southward to Brazil. Asia : ‘^Arabia Felix’* and 
S.-B. Arabia. N. India— Nepal, WalUch ; Sikkim Bhotfin ; Assam— GoalpSra, Mam ; 
N. Manipur j 3000', Qlarhej Bengal— Shfihablid Dist. Lev,; Chutia-Kagpnr, Mev, A. 
CaniphU, Centr. Provs. ind — 6 stations, Buthie, Centr. Ind., Clarke, S. Ind. 
<iom.mon(Jide Beddome). Burma— Great Coco Island, Br, ; Nicobar Islands, 
Kurz, Singapore, Wallieh, Java. Philippines. Japan# China. Hongkong. A/n 
W. Trop, ; Angola ; Madagascar, 

Beddome’s description amends rthat in the Synopsis FUimm as regards the 
veins, which anastomose distantly in the fertile fronds, and closely in the sterile 
'Ones. But I would add that in pressed and dried specimens the whole fertile 
frond— stipes, rhachises, and lamina— appears homogeneous, and the stipes even 
is veined. Living plants should be examined as to this. 

I have seen this fern in its natural state only in the Dehra Dun. Mr. Angus 
Campbell and I were on an elephant, picking out a line for the proposed railway 
from Hardwar to Dehra (since constructed and lately opened for traffic), and on 
seeing water draining from a swamp I said— this looks like a place where 
Cmtopteris would grow,” I had hardly spoken when I saw bright green ptches 
in the water, and told the Mahaut ” to get down and hand up a sample : it 
proved to be this fern. Both here and at Mr. CampbelFs station, *a few miles 
wesowaixl, the plant was of course luoted, as there was a considerable cmi’ent. 
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Genus 18. — ^BLEOHNUM^ Lmn» 

1 - B. OTientalOj L.; Syn. FiL 186 ; C. E. 474 ; Bedd., H. B. 182. 

H.-W* P : T 1000', MaeMnnons 1879 ; North Oulhy in forests, K. 

Thompson 1870. 

: H. Ind. Nepal, Sikkim ; Assam—Kbasi Kills up to 4000', 

©aro Hills, Bengal — North and East, near the Hills j Chuiia-Nagpiu*— Palamow, 
WooA* Oentr.Provs. Ind. — Pacbmarhi 3,000', 17rs. C. Morris, Centr. Iiul, ? 
'Clavhe, B. Ind. up to 6000', common. Burma — Maulmain, Parish, Ceylon. Malay 
Benins, and Isles, S. China — Hainan, Polynesia. AusfcrMia ; QiieenHiaud. 

Genus 19,- -WOODWARDIAjjSwe, 

Sub-genus Enwoodwabbia. 

1. w. radioaiis, Smith ; Syn. Fil. 188 ; C. E. 475 ; Bedd. H: B. 135, 

Kashmie 4 Basaoli 5600', Clarke. 

Punjab : Chaviba ; McDonell (in List). Mandi State 7500', Trotter ; EiiUu 
5-8000', Trotter, Coventry; Simla Reg. 6-6000' “common on steep, \velf-shadt!tl 
banks, close to streams, below 6600' ” (Blanf ; Bisahir, Lace. 

N.-W. P. : P, B* Jaunsar — Thadyar 6000', Gambit ; Mussoorcc 6*6500', not 

uncommon ; Kmiaun — 4-8000', common. 

Bistbib.— A wer, I California, Arii ona, Mexico, and Guatemala. Europe i Bbain, 
Portugal, Italy, Sicily. Asia*, N. Ind, (Him) Nepdl, WuUlth\ Sikkim, Bhotati, 
8-8COO', Assam— Khasi Hills 4-5000', not plentiful ; Garo Hills, Day Snmarra 
and Java, Philippines. China : Szechwan Prov.— Mt, Omei, Fabers Iciiang Pk)v., 
Hanooch, Afr, : Azores, Madeira, and Canaries; Congo ; Abyssinia, 

The description of the genus in the Synopsis Filicum is incon’ert as to the 
position of the sori, in W, radicans at least : they are not “ placed in rows 
parallel with and contiguous to the midribs of the pinnm and pinnules.” The 
fern is not bipinnate, and there are no rows of sori pamlfel with and eont lguous to 
the midribs of the pinnae. The sori are placed in the segments of tiie pinnae, 
only one sorus on the lower side of a segment being below the sinus. The 
description in Beddome^s Handbook of the species is correct in this respect. 
In the ffistoria FlUmm Smith says of the genus— “ Sori oblong, contiguous, 
forming a sub-costal, medial, row.” 

Clarke says the Indian form is erect, and not so fine as the pendent plant in 
Madeira and the Canaries. When it grows to a fair size W. raMmmommi 
stand upright, and if it did it could not root from the buds (one and sometimes 
two) which are found near the point on almost every frond. In India it often 
grows on steep banks, as Blanford says, and there is pendent, 1 have seen 
fronds up to 8 feet in height, and bending over running water. 

Genus 20.— ASPLENIUM, Lim. 

Sub-genus Thamnopteris, Pml, 

1. A. Nidus, L,; Syn. Fil. 190 ; 0. E. 476. Thmnnopteris Nulm, L., 
Bedd., H. B, 137. 
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N.-W, P, : -Swma?^?j.*—Ramganga Vy,, 2500V S. and W.; Gori Yalley, near ^\skor. 
S»4000VDiith3e’3 collector ; Gori Valley 2-3000', on trees, Dnthie. 

Distrib*— : N. Ind. (Him.)— Nepal, Sikkim; Assam, and tLrough the plains of 
Bengal to the southward of Calcutta, and to Chittagong, ^alabaria. ^‘Typical Nidus 
has not yet been found in the Madras Presidency ” (Beddome in Handbook.) Burma — 
Kangoon. Ceylon* Penang. Tonkin. Borneo. China— Kow Loon, Chusan. Japan— Bonin 
Islands, Formosa. Polynesia— Samoa, Society Islands, New Caledonia. Auitralia : — 
Norfolk Island, Lord Howe’s Island, Queensland. Afr.i Mascaren and Seyehelle Isles. 

A frond in the Kew Herbarium, got by Hooker fil in Sikkim, is femark- 
able by having a lobe projecting 2^ inches beyond the margin of the frond, 
towards the apex, with a midrib of its own, 4 inches long from the main 
rhachis, with veins and sori noimal to it. There is a similar frond in the 
British Museum, marked ‘‘Khasya (?). H, and TV’ 

Sub-genus Ecasplbnium. 

2. A. ensiforme, Wall;* Syn. Fil 191 ; C. R. 476 ; Bedd., H.B. 141. 

Punjab : Simla iZey.— Simla 6000', Edgew., Col. Gruikshank, Bliss ; Hatu Mt. 
Br. Cuttell 1875, Bdgi 9200', Bliss 1891 ; Bisdhir 5000', Lace 1891. Karnal District 
(in the plains) below 1000', Drummond (Jide Trotter). 

N.-W. P«: D. D. Jaunsar 5500', C. G. Bogers ; Mussooree, Mackinnons, Hope, 
T. Garh. Vicary 1832, No. 11, in Herb. Hort. Saharanpur ; Kedar K^nta Mt. 7-SOOO, 
Herschel j Brit. Garh, 7-8000' Duthie ; Kuviaun 6-8000'; apparently not uncommon. 

Distrib.— : N, Ind. (Him.)— Nepal, WalUch^ J. Scully ; Sikkim and Bhot^n, 
4-9000*, common. Assam— Mann. Burma— Tenasserim. S. Ind— W. Forests of 
Madras Presidency. Ceylon. A/f.; Madagascar, F, Gregory, in Herb. Hort. Kew. 

J, Smith noted on a sheet of Wallich’s from Nepal — Stains paper pink in 
drying,” and Clarke and Beddome have noted tliis property of the plant ; but it 
does not always do so. I imagine this depends on the age of the fronds, which 
remain on the plant, I think, for at least two years. The dye penetrates through 
several sheets of thick paper, and does so for years after the plant has been dried. 
Gymnogramme dlipim^ Baker, from the Dehra Dun District at least, also has 
this property. Bianford says A. ensiforme is very rare in the Simla Region. 

8. A. alternana Wall; Syn. Fil. 194 ; 0* R. 476 ; Bedd., H. B. 142. 

Auohak. : - “ Alipore,” Griffith in Herb. Kew. 

Trans-Ind. States : CMtral ; JBaraul Harris; 4000', Gatacre. 

Kashmib : Jacquem., Winterbottom ; 7500-8000', Trotter, 7000' Gammie ; ‘‘common 
below 4000' V' MacLeod. 

Punjab : Salt Bmge ; Mt. Tilla, Aitchison, «* profuse Black Mt., 

Duthie, Gertel 5000', near Kalap^ni 7000', Trotter, Murree, Dr. Fleming. Cfiamha, 
T. Thomson, McDonell (in List) ; Dalhousie— Dyas (Jide Clarke) ; Jalandhar (in the 
plains ?) a well with Adiantuin CapilluS'^Veneris Neykr odium molle ^ Aii<dx* 

1876; Kangra Vy. Dlst. 3-8000', Trotter; Mandi State 5000', Trotter; Kullu 6-6000', 
Trotter, Coventry; Simla J?ey.—‘Wery common from 4-5000' up to about 8000'’’’ 
(Blaiif. in List), Sirmur State, Jacquem. 

N.-W. P. : D» D. In the DOn 2-3000', and probably lower, common ; Mus- 
sooree o-GoOO' common; Jaunsar— Gamble JacquemoBt ; T. Garh- 

4-5000' ; iSTMWiaww 2-700U'. 
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DiSTEiB.— Am I Afghan.; N. Ind.(Him.)SikkirQ, rare. Assam — Kbasi Hills 34000', 
Mmn ; Manipur, IFatt, Kajputana— Mt. Abu, Afr. : Abyssinia— 

Ill fehe noriili-east of India, where it is rare, this fern grows larger than in the 
north-west. Some specimens I have, or have seen, collected by Gamble and 
Levinge, are so different from others, and from the north-west plant that 
a variety-monger might make one here. One plant has fronds 11 
inches long by 2^ inches broad, with hardly any stipe. A frond on 
another sheet is 1 foot long by .2 inches broad, and stipe 2 inches. The cutting 
of these is veiy coarae, the segments being broader and blunter than usual, and 
sometimes sub-crennlated or snb-lobed round the ends of the veins. There is a 
distinct hyaline- (or cartilaginous) margin, which is rarely distinguished in my 
North-Western specimens. And on some small plants with similar cutting the 
sori are veiy short and broad. The large specimens seem to bear the same 
relation to the N.-W. India form that A. aumm of the Canary Islands bears to 
A. {jd&roGhoi North Europe ; but intermediate forms might perhaps be picked 
out. Assam plants of A, aUernanSym the Calcutta Herbarium, are like those 
from Sikkim, and the sori are more apical than those of N.-W. Indian plants. 

Colonel Beddome says — of the venation and fructification — veins sub-flabel- 
late, all free ; sori copious on ail the lobes in two rows, linear-oblong, erecfc- 
paiient, the superior basal one parallel with the costa — parallel with the rhachis 
of the frond, I presume he means : but his enlarged drawing, while showing the 
venation fairly, does not show the basal sori he mentions ; and it seems to show 
tlxat the veins in the decmTent base of the segments spring from the rhachis of 
the frond and not from the costa of the segment or lobe. This they sometimes 
appear to do ; but the substance of the frond is thick and opaque, and it is net 
always easy to trace the basal veins to their origin. The position of the sori 
depends of course upon the direction of the veins. The segments or lobes are 
more gradually decurrent on the rhachis on the superior side than on the 
inferior, and a main branch from the costa runs off, on the superior side, 
parallel to the rhachis from near the base of the costa, . so near in some cases 
that the off-take is obscure; and it gives off veinlets towards the margin. 
This branch and its veinlets are not generally soriferous, and in the lower half 
of the frond perhaps never so, and then all the sori appear to lie in the seg- 
ments, and at an angle with the costa of the segment. Higher up the frond 
ba^ sori appear, both on the parallel branch vein and on the veinlets which 
spring from it, and towards the apex of the frond the involucres of the long 
parallel basal sori open towards the rhachis of the frond, instead of towards 
the costa of the segment as the segmental sori do. At the apex of the frond, 
as the segments become confluent, the rhachis becomes the costa of the apex, 
and the involucres open inwards towards it. 




THE FERNS OF NORTH-WESTERN INDIA. 

Incliidmg AfasANiSTAN, the Tbans-Ihbus Protected States, aE<r' 
Kashmir : arranged and named on the basis of Hooker and Baker’s Synopsis^ 
Filkum^ and other works, with New Species added. 

By 0. W. Hope. 

{Continued from page 461 of this Volume J) 

Part IIL— THE GENERAL LIST.--- (continued.) 

4. A. Viride, Hudson : Syn, Fil. 195 ; C. B. 477 ; Bedd. H. B, 148. 
Afghan. ; Kurram Valley, 6-11,000', Aitch. 1879. 

' Trans-Ind. States : Chitmly F. E, Younghusband 1894, Baranl 11,000', Harriss 
1896. 

Kashmir : GUgit.—Qol. Tanner 1880, Dr. Giles, Nittar Valley 10-11,000', 
Duthiej Tilail 12,000', Clarke ; Gulmarg, &c. ; 12-13,000', Lev;; Shisamarg, Trotter, 
1839 ; Kamri Valley 10-11,000', Duthie 1892 ; Kishenganga Valley 10-12,000', MacLeod 
1891 ; below Punji Pass 10,000', McDonell 1893 ; Masjid Valley 18-14,000', Dnthie 
1898. 

Punjab: Hazara ; Makra Mt. 10-10,500', Trotter; Chamha ; Upper Cbenab Valley 
12,000' (perhaps in Kashmir), Baden-Powell 1879 ; Bandal Valley, McDonell 1882 
N.-W. P. : Knmaun — Pindari Glacier 12,000', and near Martoli, S. and IV. ; 
11-16,000' (7 localities) Duthie ; 11,000' Trotter; 11-16,000' MacLeod. 

Distrib.— iV. ; Greenland, Newfoundland, N. Brunswick, Brit, Columbia, 

Sitka Id., Rocky Mts. (Calitoaia). Europe “ Arctic Europe to the Pyrenees ; 
Dalmatia'' (Syn. Fil.). United Kingdom, France, Germany, Bohemia, Italy, Greece, 
from near sea level to 10,000'. 

Mr. Clarke said, in 1880 : — “ I find no example from India in the Kew 
collections^ ; and half a sheet from “ Kashmir 9-11,000' ” is the only material, 
I think, in the British Museum. There is still a wide gap, between Chamba 
and Kumaun, from which I can find no record of the collection of this plant. 

5. A. Tricliomaiies, L. ; Syn. Fil. 196 ; C. K. 477 ; Bedd. H. B. 
144. 

Afghan : Griffith, Kurram Valley 7-9000', Aitch. ; 7000', Collett 1879. 
Trans-Ind. States; Bamul 5-1 0,000/ Harriss; 7-9500' Gataci-e. 

Kashmir : Jacquem.; Gilgit (Trans.-Ind.), Sai 5500', Tanner ; -Satpura 

Ndla 10-11,000', Duthie ; Kashmir 7-10,000', Aitch. ; Kamri and Liddar Valleys, and 
Tajw^s N51a, 6-10,000', Duthie; Woolar Lake 5500', Gulmarg 9500', Trotter; 
Gulmarg 7000', Gammie ;“ common 6-10,000', ” MacLeod, 

Punjab; jBfhzara— Black Mt. 7-9000' Duthie; 8000' Oertel ; Thandiana 8500', 
Trotter; Chamha^ 75-9000', McDonell; Kullu 6-8000', Tioittr yLalmul 10-11,000', 
Trotter; Simla Beg. common. *^A very common fern; from 5 to 9000'” 

(Blanf . in List). 

N.-W. P. : /). J>. i)M^.—Jaunsar, Gamble ; Mussoorie, 6-6500, not uncommon; 
f, Gath. \ 6-12,000', very large at 11,000' from Duthie. 
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Distrib.— i-wr. .* Sub-arctic Greenland, Canada, and westward to Eocky Mts«, 
Brit. Columbia ; United States; Bermuda, and southward to Panama; W.Ind. Islands. 
S. Am&r, from Guiana and Venezuela to Bolivia. Europe : Brit. Isles ; continent of 
Europe « tbrougbout its length and breadth, from Iceland and Lapland to the 
Rock of Gibraltar ; throughout the Mediterranean Region ; and from the extreme west 
of Ireland to the extreme East of Europe” (Britten's European Ferns). Asia : 
Trans-Caucasus, Persia, Siberia, N. Ind. (Him.), Sikkim (?), Bhotan. S. Ind.— Kulhatty 
on the Niigiris Sedd* Java. Japan. Australasia ; Australia, Tasmania, N. Zeal. 
Afr : Azores and Macaronesian Isles ; Algeria ; Morocco ; Abyssinia ; Semali Land, 
Mrs. Loft Phillips, Cent. Afr.— Ruwenzori Mt., Scott Elliot, Cape of Good Hope, 

6. A. septentPionale, Hoffm., Syn. Fil 198 ; C. R. 478. A. septen- 
tnomle^ Linn, (under Acmticlium) Bedd. H. B. 145. 

Afg-han : Kurram Valley, 9-11,000, Aitch. 1877 and 1879, “ profuse on rocks ” ; 
aboye Peiwar Kotal 7000', -Collett 1879. 

Trans-Ind. States : Baraul 72-9500', Hariss, Gatacre, 1895. 

Kashmir ; T. T. ; Oilgit Bist.—Bx. Giles ; Lev. 1872 ; W. S. Atkinson 1874 ; 
Clark 9300' 1876 ; Aitch. 12,000, 1877 ; Nagmarg, Trotter 1888 j Kishenganga Valley 
542,000', MacLeod 1891 ; Sonamarg 8000', Gammie 1891 ; Nittar Valley, the Kajndj 
Range, and Astor Dist., Liddar Valley 7-11,000', Duthie 1892-93. 

Punjab : Upper- Chenab Valley (perhaps in Kashmir), 8-10,000', Baden- 

Powell 1879 ; Pangi 8500', McDonell ; Lahml, Oapt. Hay 1856 ; Chandra Valley 
iO-1 1,000', Bohtang Pass 12,000', Lahanl 13,000', Trotter; Simla Kunawar 

Jacquem. Vicary 1838 ; Bisahir— Parbani Forest 9000', Lace. 

N.*W, P. : Garhwdl, Jacqnem. ; T, Garh. 7-10,000', Duthie ; Brit. Garh. 11,000 S. 
and W., 14,000', P. W. Mackinnon 1881 ; Kv,9naun-^YiQ,d,xy 1831 ; in Herb. Hort Sahar- 
anpur ; Milam Valley and Tola 11,500' S. and W. ; 10-12,000' — 14 localities, Duthie. 

DiSTRiB.— iV. Amer .1 Rocky Mts. and Hew Mexico. Europe ; Norway, Sweden, 
Russia, Brit. Isles to Spain, Italy and Sicily, Caucasus. Asia : Caucasian, Ural, and 
Altai Regions, Siberia ; Thibet, T. T. 1857. 

My speoimens from the Lahanl Hill State, collected by Mr. Trotter, are 
ticketed 10-12,000' altitude ; but in a letter, wTitten while on his tour in those 
parts, my friend mentioned that he had got the fern at 13,000'. In Ms 
privately printed list of Punjab Ferns, Mr. Trotter says that the Rev. 
Mr. Heyde, the Moravian Missionary, long located in Lahaul, assured him that 
A. septentriomU was found quite up to the snow line, nearly 19,000' above the 
sea level. Mr. Trotter fuither says-— I have collected it in several places from 
7,500' to 9,500' alt., and it has once been found {fide Miss Farrant) as low 
down as the Baramula Pass (Kashmir), 6000'. I have never gathered this 
species except on “ Arthur Seat Edinburgh, at an elevation of about 300 feet 

above the sea,— more to forty yetm 

7. A. ’OHilateral©, Lam,, Eney. II. 3 the oldest name; 

0. R. 4:81 ; Bedd. H. B. 152. A resmtum, Bmith ; Syn. Fil 210. A. ufdk- 
t&tak, Lam., Bakerin Sunmiarycf New Ferns% 1891/^^^^^^^^^^ 
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Panjab : Chamba, — Dalhousie, Clarke, McDouell Ciii List); JSrw2^«^—7000', Trottf^r ; 
Simla iSe^.—Simla, 5 statioas 6-5000', Gamble, Collet, Biaui., Trotter, Bliss. 

K-W. P. ; i>. D. Sowarna Nala, 4500', Macldnnons 1879, P. W, Mackin- 

nott and Hope 1881 j Ku?/iaun-^neav Naini Tal, 6000', (?) Hope 1861,' between Dandiha 
and Karela 5-6000', Dntbie 1884, Bhankuri to Khati 76-8000', Trotter 1891. 

DiSTEiB. — Asia : K. lud. (Him.) Kepal, Wallich QAJoitum^ \Yall. Cat. 209, not 
of Swartz) ; Sikkim and Bhotaa, common, Assam— Khasx Dist. 1-5000', common. 
Bengal -“Chittagong. Manipur W. 2000', Clarke. S, Ind» Madras Presidenc;^, in 
all the Western Forests up to 5Q00' CEeddame in Handbook J. Burma, Eurz, Bur- 
ma— Tenasserim ? Ceybn. Malayan Penins. and Isles. Borneo — Ease, Tonkin 
Balarsa, Japan, ChxQ.Q,‘-^Eenry , Polynesia. Afr. : Guinea Coast, Fernando Po, 
and Angola ; Nyassa Land, A. Whjte ; Mascareen and Seychelles Isles. 

Trotter calls his Kullu, and Blanford his Simla, plant— ot. nda^ W. S. Atkin- 
son, hut I think these are merely young stotes of the larger plant got by Bliss at 
Simla, by the Mackinnons in the Behra Dan, and by myself near Naiui Tal. 
Parish's immature Tenasserim specimen is doubtfully this, and Kurz's specimen 
from Burma has son much shorter than usual. 

8. A. plaHicaule, Wall. ; Syn. Fil. 211. A. Icmiiatum, Don, var 
pktnicaule, (sp.) Hook. 0. E. 482. A. laciniatiimf Don, Bedd. H. B. 154, 
in part. 

Punjab; Chamba — McDonell (in List) ; Simla lie g . — Simla and vicinity 5000 
and upwards, pretty common, 8 stations; Knnawar ; Sirmur 18S1. 

N-W. P. ; D. i?. Jaunsar; Mussoorie and vicinity 4700'— 6500', not 

uncommon ; T. below Laluri 3-4000', and Maxima to Bavahat, Duthie ; Sahira 

7000', Gamble; Brit, helovr Kinoli 5000', Diithie ; (larhival T. T. ; 

Kumaim 3-9000', common. 

DiSTaiB. — Asia : H. Ind. (Him.) Nepal, ; Sikkim, Bhotan. Assam-Kbasla 

Hills 2-6000', “ very common.'’ Bengal— Chntla-lSragprir, Parasnatli Mt. 1868. 
Manipur 6000‘, Watt. S. Ind. — Madras Presidency, (A laeinlatum) “ All the West- 
era Mts. 3-8000' (JSed&eme in H. B.) ; Bombay Presidency— Mts. of Malabaria 
(^Clarke in Bev^.), Ceylon. Japan. China — Ningpo Mts., Faber 1885 (so named by 
Mr. Baker ; pinnae blunt.), Yunnan, Belavay 1883 (segments blunt), Eancotk. 
Afr, : Madagascar, Buehanan^ Baron. 

Mr. Clarke says the abundant Khasia form is the type ©f A. Immiatwn^ 
Hk. Sp. Fil. iiL t. 200 A., but he does not differentiate the localities for his mr. 
plmicanU (sp.) Hk. sp. Fil. iii. t. 200 B. Beddome writes of “ typical 
caule ’’ of S. India, and “ kwiniatum ” of N. India ; but I am not sure 
whether lie means that both typical plants are to to be found in both localities. 
Typical A. Imlniatum (as Hooker undei*stood it— see his figijire in the 
Species Filicum) is unknown in 2J.-W* India, and 1 comller a 

good species. I do not think I have seen a type specimen uf Clarke’sj mr, 
lepauperata, which he says comes principally from Kumann. Plants thac 
Blanford and Trotter have named w. aixi oidy planicmih. 

13 : ■ ' ■' 
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I was wiiilx Blaniord in ISSG, when we gathered some small plants of planicauU 
on an exposed dry oliff below Simla, and these he called depauperata ; but I con** 
dder them quite typical plcmimule^ which grows largest on trees in moist forest, 
Clarke thinks that the existence of this variety (dfpaiiperafa) destroys the value 
of the specific differences relied on by Hooker and Baker for distinguishiiig 
A, pkmicaide from A, luGmiatimi, I should say that the existence of var, 
depaiiperata requires proof ; and Beddome, while saying that it is also found in 
South India, believes it to be only a starved fonn of lacmiatum, I»have not 
seen A, ladniaium growing, but judging by herbarium specimens it seems quite 
distinct from AplcaiicmU. Much depends upon descriptions and the describers. 

9. A. germanicum, Weiss ; Syn. Fil. 212 ; Bedd. Buppt. H. B. Bl. 

Afghak : Safed K.oh 9000', Collett No 97, 1879, id Herb. Hort. Calc, 

Kashmib : fide Bedd. iu Snppt. H. B. ; Kishenganga Valley^ — McDonell 

189L 

Punjab ; Cha'tn'ha^'RkA basin 6000', and Chenab basin 8500', Dr. J. S. Stewart, 
824 ; “ only once got at each station’’; in Herb. Hort. Kew. 

Disteib — t Great Britain— very rare j mountainous regions throughout 
W. and Oentr. Europe : pretty general. 

This is not mentioned by Baker and Clarke as an Indian species ; but in 
1888 I found the Chamba specimens in the Kew Herbarium, Dr. Stewart was 
Conservator of Forests in the Punjab, and the author cf a book on Punjab Plants. 
Some six years ago Mr. McDonell found a scrap of A, germanicum among 
specimens of A. ruta-muraria he had gathered sometime previously in Kashmir, 
and seat it to me tor confirmation of his discovery. Beddome’s entry, in his 
Supplement of 1892, “Kaslunir,” without locality or name of collector, is 
vague, and might lead one to believe that the fern is common in that State. 

10. A. Ruta-muraria, L. ; Syn. Fil. 218 ; 0. R. 482 ; Bedd. H. B. 
15B, and Suppt. 30. 

Afghan, : Kwam, Shend Toi, Aitch. 1879, “common on rocks'*’ ; Lakman 

Khel Tangi, Duthie’s collr. 1894. 

Kashmir and Babtistan : 6-8500', T. T., Lev., Clarke; Sind Talley 7-8000', 
Lev. 1876 , : Sbingo Valley— Shivaram K^la 10-11,000', Duthie; Kishen- 

ganga Valley— McDonell 1891 ; near Gurais 7-9000', Duthie 1892 ; Masjid Valley, 
lS-14,000', Duthie 1893 ; Sitalwdn gorge 5000', Martand ruins and Sib B4ba Temple 
McLeod 1891 (in List). 

N.-W. P. : Byans, Kdli Valley, near Kangua 10-12,000', Duthie 

1884; Kutti Yangti Valley 10-11,000', and Dhauli Talley 10,000', Duthie 1886. 

Nepal, W. S'dZi Valley^ near Kangua 11-12,000', Duthie 1884. 

DISTRIB.— many parts. An : Throughout— from Arctic Eegions, 
to ^S'p^inaud Portugal, Italy, Medit. Isles, Greece, Turkey. Aeiai Turldsh Armenia 
Wral Caucasus; Turkestan 6000'; Thibet | Siberia. J/n : AMers, Cate 

Colony. 
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DutHe’s disooveries o! foiu’ statiom in Knninun, and another — acljacenti^in 
West Nepal, cairy this fern mnoh farther eastward in India than it was before 
known to grow. The gap between West Kashmir and Knmann ought to be 
filled up. There is much variety in cutting in Duthie's specimens, as there is 
also in both cutting and size in the European plant, of which botanists have 
made several varieties. I have a plant I gathered on the inside wall of a rained 
stove-house, exposed to the weather, in a garden near Edinburgh, on the old 
walla of which the species was abundant, which had 80 or 100 living ii*onds, 
and, as pressed, occupies a fan-shaped area 11 by 8 inches. This shows what 
the plant is capable of, 

11. A. Saulii, Hook. ; Syn. Fil 21G, A. peJcinense^ Hance, Syn. Pil. 
213 . (See Baker in Summary of New Ferns, Ann. Hot,, Vol. V., N o. XVIII), 
0. R. 483; Bedd. 11, B. 156. A, Saidii^ Hk.. var, peldmnse^ Hame 
Bedd. Suppt. H, B. 31. Plate XVUI. 

Kashmib.— Valley^ 2-2600^, Lev, 1875, 4000',— Trotter 1889 ; between 
Rampur and Uri, “ common ; a few plants at Chakoti MacLeod 1891 ; Cbakot 
S600', McDouelU89i. 

Punjab ; i?a>?i)Y<—Dliamtaur 4500', Leo Oertel 1890 Cham Oa Valley, 
near Ruk 4000, McDonell 1882 ; Kullu^ Trotter Cin Listj. 

PISTBIB . — Asia : Japan, Oldham, China— Szechuan, BlakUton^ J/ainyat/^ 
Robinson ; Peking Mts., Hancock ; Ningpo Mts, Faber, 

Mr. Baker in his Summary of New Ferns, 1891, unites A, pemenuy 
with A, Saulii, Hook., saying — “ Further material show's that A, Saul(i\ E.o6k^ 
in Blakiston’s Yangtsze, 803 (1862) is a larger, more compound, form of the 
same species {A.peUmnse, Hance), and A, j8hwWisthe older name. It has 
lately been found by Levinge in the Himalaya (Chamba and Jhelam Valieyk). 
I think Clarke is right as to Levinge’s locality being in Kashmir, and the 
Jhelam does not flow through the Chamba State. In the Calcutta Herbarium, 
there are two sheets from Japan, named A, sepulchrale^ Hook. = A, pclmmsBy 
Hance, fide Baker, of which tlie stipes are 6-8 in. long, and the fronds up to 
10-11 in. 1. by nearly 5 in. br , — almost tripinnate, Dr, Christ’s vm', latiits^ 
published in 1897, is quite covered by the original desXTiption of A, pekinmse^ 
and by specimens in the Kew Herbarium from vurious parts of China and 
Japan, 

12. A. Adiantum-nigrum, L,; Syn. Fil. 214; C. R. 483 ; Bedd. 
H. B. 156, 

Afghan, : Griffith, in Herb, Hort, Kew, 

Trans. In B. States : JJa rawZ 4-7800', Harris ,* 4000' Gatacrc. 

Kashmie : Badrawar 6400', and Poosiana, Clarke; frequent 5-8000", (CL in Rev.) ; 
Chandrabhiga Valley 7000', Baden-Powell 1879 ; Lolab 6000V and Retnbi^a Valley* 
6500', Trotter ‘1888 ; Lolab— Dardpiira 6-7000' : very common in the I^chh^ by 
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ciay (embankmetite), MacLeod 1801 ; Martand Enins 5500', McDonell 1801 

Sind Valley 6-8000', T, T. (very large) ; Sind Valley— -Kangan 6000', Gammie 1801 : 
one sorns diplazoid ; “ Kashmir W. Gollan, Ko. 9126 Herb, Saharanpur, 

Punjab : Hazara — 4 — 65C0', Trotter 1886 and 1890 j Murrec 7000', Lev. 1875 ; 
Black Mt.— ‘Panj Gali, Bntbie 1888 j Kagan and Siran Valleys 4 — 5000', Lntbie’s 
collr. 1896-97, Chmnha--^^*’ Dalliousie and Chamba 4-6000', (Cl,* in Eev.) j Dalhonsie, 
Colonel Dyas ; McDonell tin List) j ‘‘ Chamba 5-6000' J, Marten 1897, from Herb* 
Saliar. j KuUv^ EdgeW. in Herb, Hort. Calc. ; Simla, Reg.^ Bates. 

IST.-W, P, : T. Dr. Bacon ; Herscbel 18i’S . Ganges Valley —Gnmgnm Gadh 

8-9000', Duthie 1883 ; Lainbatilcb 7000', Gamble 1891 

DiSTBiB.— : Vnited Kingdom ; Norway and Denmark, through Holland, 
Belgium, Germany, France, Svfitzerland, Austria, Spain, Portugal, Mediterranean 
Eegion, Greece, Turkey.— iai* : Armenia, Syria, Arabia, Persia ; Siberia ; Java. 
Afr. l Azores, Canaries, Madeira (very common, ascending lo 40000) Cape Verde Isles. 
Kamerun Mts. ; St, Helena ; Algeria ; Abyssinia ; Natal ; Cape Colony ; Masc. Isles. 

la t'be Kew Herbarium is a specimen marked “ Mussooree, Dr. Bacon.’^ 
This, and a specimen in the Saharanpur Herbarium, MussooiBe, HerscheV^ 
I have entered under T. Garhwdl, as I do not think the plant grows in 
Mussoorie, or very near it. Mr. Gollan's fronds from Kashmir are the largest 
I have ever seen, and even larger fronds must have preceded them, judging by 
the old stipes left on the oandex. 

13. A. fontaHUm, Berniu ; Syn. Fil. 216, excluding vars. ; 0. E. 484 ; 
Bedd. H. B. 158, excluding w*. ea>igmm, Plate XIX, 

AFOHAlsr. : Kurum Valley 11,000/ Aitch. 1879; PeiwarKotai 8000', Collett ; MaMug, 
Harsukb (Dutbie^s Collector) 1894. 

TEAHS-Iisrn. States : Baravl^MiigA 8000', General Gatacre 1895. 

Kashmie : digit t Tanner, Giles ; BaltUtan 10-13,000', Duthie 1892 ; elsewhere 
in numerous localities 46-12,000 ; Winterbottom 1817, Lev. 1876, Trotter, Gammie, 
Dm bie, MacLeod, McDonell. 

FtnJJAB ! Hazara— Black Mt., Butbie, 1888, Kagan Valley 6300', Trotter, 1889, 
45-6000', Inayafc (Duthie's Collr.) 1896-97. 10,000', Baden-Powell ; over 

8000', McDonell ; Simla Bis^ir ; Jangi Forest 9500% Lace. 

, N. W. P.5 T, Qarh, — Ganges Valley, 8-9000', Duthie j -Kw^/faww—Niti Valley 
10,000, Mackinuons 1882; Byana— Kali Valley 11, 000', Kutti-Yangti Valley 
10-11, OOO'i Puthie 1884 and 1886. 

W. Nefau ; Katti Valley 10-11,000, J. E. Eeid. 

DiSTBiB.— -Alter. : England ? Scandinavia / Belgium, France, Switzerland, Gcr. 
many, Hungary, Italy, and Greece, ; Lycia, Dral Mts. 

I have not gatheM A,fontamm ; but I possess numerom specimens collected 
by Trotter, Levinge, McDonell, Duthie, and MacLeod, in Hiiziira, Kashmii; 
Chamba, Tehri Garhwal and Kumaun, and others from Afghanistan to West 
Nepal, and have seen many more collected by them, and? except as to size, I can 
say that the specimens are veiy unifonn. Mature plants vaiT from 2^0 12 
inches in height, including root-stock. The longest I liave seen arc Major 




J.N. Fitch deL A.C. lith. 

ASPLEHllJM FONTANUM Rt^u.niu 

L Poi’viovi ct* a liar^e nvitural si^e 

.j. Frond of a jar pi ant, mttut'a, eiiie. 

y. Poriiori lF a frond/ .yiii.; 

4*. Cauaey fronF, aTiolner " 
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MaoLeocVs from Kashmir^ at m altitude of 4.500' ; one I luwe k 12 iiujini) 
high ; and I noted, wlien going over liis oolleation, another plant whieli had 16 
fronds covering, as dried, an area of 15 by lO inches. Major MacLeod noted 
that the size of the frond is reduced at high elevations, on KuoMl Peak, 
12 , 000 , alt., to only 8 inches. Two specimens from Kagan Valley, in Hazara, 
collected by Trotter, are 3 and 9 in. high, respectively ; and from Chaiuba I have 
plants 8 in. and 7 in. There is never any resemblunce or passage to the next 
species. The Indian specimens agree with the desoription of A.fonta^mm. 
Bevnh. in the Syn, FiL in that they are all distinctly bipiimate ; .1. exiyimm is 
never more than biphmatifid. A,fo 7 itammi always of a pale gi’ass«gi*een 
colour : almost yellowish sometimes : A. mgmm is dark green. And, Gon‘e« 
spending to the cutting and venation, the^position of the sori in the two plants is 
quite different. In the sori are all placed in the pinnules and 

segments, on the veinlets, without any relation to the costa of the pinna : in A. 
exiguum they are in a row on each side of and close to the costa. A.fontcmum, 
so far as I know, never has fronds with the rliachis prolonged and rooting at the 
point ; nor have I ever seen it i)voliferous on the *pinnic. Both these features 
are characteristic of A. exigtmm. 

There is a wide hiatus in the record of distribution of l)etwceu 

Chamba and the Ganges Talley in Tehri Garhwal (broken only by Mr. Lace's 
gathering in Bisahir), the intervening ground, except near Simla, iiot having 
much searched for ferns. Blanford does not record it from the Simla Region ; 
nor is it in Mr, Bliss’s collection. In Kumaun A.fontanum is got at from 
10,000 to 12,000 feet above the sea, and thus, apparently, the farther south the 
fern goes the higher the minimum altitude to which it descends. It ought, 
therefore, to be got at high altitudes in the Punjab Hill States, eastward of 
Chamba, and in Tehri and British Garhwal. A gi-eat deal of the European 
material, called A. Hallm^ Willd. (under Aspidium)^ which by some botanists 
is reduced to A.fontamm^ is more like A. exiguum than like A, fontmim ; but 
the fronds of A. Haltm are broader for their length, and the sori do not lie 
along the ocBta or secondary rliachis. Willd. said of A, Hdlen~^^ ab. A. 
fontam ahimU disUmta species 

14, A, exigUlim, Bedd., Ferns of Southern India, p. 49, tfc. 14G. 
Asplmium fontanumy Bernh,, var 0 . rngnum^ Bedd.H. B. 158. A./mitmiumy 
Bemh. 0. E. 484, Qlennmy Baker, Syn. Fil. (2nd Ed., p. 488.) Aihyrium 
Fournier, Plant. Mex., p. 102 . 

Though Colonel Beddome, in his Handbook of 1888, droppal this fern as a 
species, I am obliged to revive it, because I cannot clearly separate from it a vmw- 
paratively common Horth* West Himalaya fern, A. Baker, which is 
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, idenbbtii i.iie Hiuialuyau pianl, in a Mei* iianie. For Oolouei Beddosue’s 
d' -'i'jp&loii, wliidi Krts wiuteviTom speoime^^ only one looaliiiy in the 

Niigiii Moiiiil-aiiis, in S. India, and which hardly covers the Himalayan plant^ 

I &ubst'if.uie the following, wliioh was written many yeara ago : — 

Pimts isolatud) or niiited in tnfts by the matted roots ; Gaud, erect, short ; 
Si, A— iiu, rarely more than l-J- in., densely tufted, soft, castaneous, clothed 
at- base witli linear hair-pom^^ dark-coloured scales, upwards more or less. so 
clotiiedj scales graduidly (■hanging upwards to soft haii's ; /r. linear-lanc^late, 
bipiiiuatilid, never nearly bipinnate, in. L, I — in br.; rh. flattened, 
winged, grccii in upper two-thirds, the castaneous colour of stipes extending 
farthest up the inferior side and sometimes in patches ; pin7i. 20-25 jugate, 
oblong Witli an expanded base, or oimeate, sometimes leafy and then obliquely 
triangular and less cut, subpetiolate, blunt, costa) iuconspieuons, undulate later- 
ally, 1 1 AVer piuum more distant, shorter but scarcely narrower at base, sometimes 
trifoliate in shape ; m/m. jugate, having 1-6 teeth according to number of 
eenilets, Inwf.i* conawely cut or scooped out, lowest anterior much cut 

aWiiy ; xolour dai'k green ; mns miinerscd, obscure ; son costal, one at the 
ba.se of cacli segim-ut, two or more in lowest anterior ; fr. often very attenuate 
upwaifls and ihaidiis pniiouged and tlien rootmg at tip ; sometimes all 

i.runuate or cmarginate at apex, and them proliferous. 

Punjab: 7-1)000', Trotter; Simla Beg, 6-9000', not common; Gamble, 

Ciilleit, Catkll, Blanf., Hope, Trotter, Bliss. 

N.'W. : I). B, But. — Jaunsilr, Barasti 7000', Gamble; Mussoorie — 6000' Edgew., 

T)j . Bacou, Jameson's Golh*. 1850; 5500' — 7000', Lev. 1872, Mackinnons 1878, Hope 
1880*1895 (seen and' studied yearly), plentiful in places on rocks in damp forest ; 

Lev. 1872 ; T, Oarh — Ganges Valley 6-7000,' Duthie ; .irw??na5M?a“-Naini 
Tal, by the lake-side, Hope 18GX ; Harsila, Davidson 1375; below Naini Tal 
.VGOOO' Trotter ; Dliauli Valley 10,000', Duthie 1885-86 ; MacLeod 1883. N.-W. 

Iiidia'^b Falconer. 

DiSTEiB.— V. Ameiw ‘‘Mexico, J/r. Conml Olemiie *'* l Mexico— Bochers do 
Pedregal, 1865-68, Chihuahua — Mapula Mts., Pringle 1866, Sonora, Lloyd 

1890. United States— Arizona : Huachucha (2) Mts,, Lemmon 1 %%%. — Ada-. N. Ind. 
(Hinn) SUdeim and Thoms. 184:7. S. Ind.: Nilgiri Mts., above 

Kalhatfcy water hdl, min, 1SG4, Barliar 2500', Gamble. China — Moupin, 

Bavtd 1889; Mengtez ; Vvinnaii, W. £[a)iooch i “ shady rocks, very local.’ 

I have I'craud no dillietilty in separating this Himalayku plant from A. fonfu-* 
IkTuh.; but it is not without hesitation that I come to the conclusion that 
ii is the Huui-i as Beddome’s Nilgiri plant. Beddome found his plant only in 
one station, and he then tliought it nearly allied to A, mmptorliacMs, Kze., 
which Baker uuih's with A.lumlatum^ Sw. — -Gamble Iia>s a dozen plants ticketed 
A, cjAjuo.m^'whivh he got noiir Barliar, on the Nilgirjs, 2500' alt., all small 
and harrow, and wiuii prolonged rliachiscs. In the Symims Filimm^ imMi 
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A. mgmm, Bedd., from fcuo Nilgirk, is mentioned as 
being a less divided form, with naiTOw fronds and ebeneons rhaohis ; aaid the 
authors go on to say that a similar plant had been gathered in Mexico by 
Mr. Glennie. But in the 2nd F/d. Mr. Baker set up what appeare to be Bed- 
dome’s plant as a new species — “ A. Qlmniei, Baker ; Hab. MexicOj Cmml 
OTmnie, Bourgeau, 252 — Very like some of the foms of fontamm.” When at 
Kew in 1888 I pointed out to Mr. Baker and Ool. Beddome that the specimens 
of A Glmniei in the Eoyal Herbarium were merely a common F.-W. Hima- 
layan fern, which I had been calling A. exiguum, Bedd. Prolongation of the 
rhachis into a naked tail often l)eai'ing a young plant, was a character given by 
Beddome in his description of the species, tho'ogh this was not mentioned in the 
Handbook where he degraded it to the rank of a variety. This is a normal 
though not an invariable character of the Himalayan plant, as it is said to be 
also of A. micropteron, Baker, Syn. Fil. 488,—“ rhaohis much produced beyond 
lamina, rooting at the tip. Hab. San Luis, 7000', Pearce.” A. micropteron, 
however, differs materially in having a flattened and broadly winged rhaohis, 
and also in cutting of pinnae. I think that there is here (exoluchng A. microp- 
teron,) only one species, quite distinct, however, from A.fontanum, and that the 
N.-W. Himalaya is its headquarters ; because the plant there grows to a much 
larger size than in either South India or Mexico— judging from the few speci- 
mens sent thence— and is very plentiful in certain parts of the range about 
Mu&soorie. Mr. Baker’s type specimen of A. Glmniei has not a prolonged and 
rooting rhachis ; but in the British Museum there is one plant, among A. 
fonianum, ticketed— “ U. S. Pacific Coast .Flora, (new to U. S ) var. ‘ Con- 
servatory,’ Huackue (Huachuea ?) Mts., Arizona, August 1882, Lemmon Her- 
barium, Oakland, California,” which is exactly the Mnssoorie fern, and it is pro- 
liferous on the pinum throughout, and at the apex of the frond. And there are, 
in the same herbarium, two specimens from America, named A. Glmniei, Baker 
which are exactly the Mussoorie plant. • In the Calcutta Heibai-ium there are 
three specimens, named A. Glmnid, from America, one or two of which is the 
Mussoorie fem : the third is not. 

The Mexican plant had been named Afhyrium graciJe by Fournier, in his 
Fil. Mex. 102, published in 1872, and Mr. Baker gives this as a ^cnym of 
his A. Glmniei. He was obliged to rejfect gracik as the specific uamp^ because 
there was already AspUnium gracik of Fee, and also another plant so nampd by 
Pappeand Rawson. Fomnier’s plant is in ihe Herbier de la Commission 
Scientifiqtie du Mexico, uecueilU par M. Bourgeau 1865-OC.” Lemmon’s plant 
eoUected in Arizona 1882, was identified by Baker as A. Glmniei, and was 
cited as A. Glenniei, Baker, by ISaton in the Bulletin of the Torrey Botanical 
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Club, 1888, p. i9 ; mi 'feha specimem colleckd by Piingle and Lloyd in 
Meiioo k 1886 and 1894 also wex-e so mmed. The entry k the Bnlletk of 
the Torrej Club is as follows : — 

Bl. Asftmium CUmiei, Balcer, describe d at p. A88 of the tecond edition of 
Stjmoptk Fili&mm, was scantily collected in tlio Hnachnte Mts. by Prof. Lemmon. 
It is a small fern growing in little tufts like A» montanum; but the fronds are 
lanceolate, tapering both way®, 2-6 inches long, pinnate, with many pairs of oblong, 
toothed or pinnately lobed, deep-green pinnse. The son are abundant, ratheilargc^ 
slightly curbed outwards, and placed mostly very near the midrib of the pinnules- 
Thefem comes near the old world A* fontamm, but it is not cl osdy allied to 
any of our common specfes, I am obliged to Mr. Baker for the description,** 

If the Nilgiri (S. Ind.) plant be admitted to be the same as the American 
and Himalayan plants (Beddome added Himalayas ” as a habitat k his Hand- 
book) then Eeddome’s name, being the older, must have priority over Bakei^s 
name A. Olentmi^ A. yunmmme, Franchet k Bull. Bot. Soo. France, 1885, 
p, 28, whidh Mr. Baker, k Aim, Bot, 1892, placed as a vaiiety of A. fmtamnii 
Bei'nh,, near w, exiguum^ and of which Beddome, in his supplement of 1892, 
after describkg it, says— ‘‘ seems hardly to differ from typical fontamm,^^ must, 

I think, also come under A, exigtmm. 

I liave mentioned under A.fonianum, Bernb., some of the diff'erenoes from it 
of A. mgnum ; but kdeed it would be more diflBcult to pokt out identical 
cfiai’acters, or even r^emblances between the two plants. A, mguum varies 
oonsiderably* m width of frond and pinnse, and k cuttkg, but the variations are 
all away from the direotiou of A fontmim. A. exigmm is abundant k many 
places withk the municipal limits of Mussoorie, the hill sanitarium k the Dis- 
tiidi of Behra Dhn, where I have chiefly observed it, at altitudes of okmt 5500^ 
to almost 7000 feet, on limestone rocks k the for^t, generally with a north as- 
pect. It grows in rock crevices, among moss, and spreads itself out like a star, 
the prolonged fronds bending backwards until they bury their tips k the moss 
seeking for cracks, or crevices, or earth, k which to root. The fronds last for two 
yi^rs, at least, living through the wkter, k frost and snow, and through the suc- 
ceeding dry, hot, weather k a shrivdled and apparently dead state until the raky 
season con^ k June or July, when they uncurl, and then frequently, if they have 
not alimdy done so, produce yom^ plants on their tips. This is followed by the 
springing up of fresh fronds from the same roots, generally not proliferous k 
tliat season, so far ^ I have seen. Judging from the numerous herbarium 
specimens I hav© seen, A. fojUmum of the Himalaya has a more erect habit 
than A. mgmm has, and m iKVer proliferous. Blanford says A. exiguum is 
rare in the nalghboarhood of Simla. In Gamblers collection I found S sheds 
with 11 sp3oimens---trom Simla. On the jfive days* march from ffimla to B^i, 
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eastward, on the great Thibet Road, in 1880, 1 saw only two or three specimens, 
at about 8000' altitude; but the fern may })e more abundant at a lower 
level, off that road. In 1801 1 saw one plant of A, mgtmm at Ifaini Tal, 
by the side of the lake, but none anywhere else them, or on the way to 
Almora, 30 miles nortbyard. There is no passage from this species to the next._^ 

15. A. varians, Hook and Gr. • Syn. Fil. 216 ; 0. R. 485 ; Bedd. 
H. B. 158. Plate XX. 

Avohan. 5 Kwam Valley^ Aitch. No. 4C9, 1899: “not common”; Peiwar Kotal 
8000', Collett. 1879. 

Kashmie; BaUistan^n%2^T Skardo, T. T. Punch ^Pass 9000' and near Pashana 
7600', Winterbottom 1847 ; Chittagani, Jbelam, and Ltddar Valleys 4-8000', Trotter, 
Dutbie, MacXieod. 

Punjab : Hazdfa-^imm, Black Mt, eastward to Murree, 7-9000', Duthie, Oer- 
tel, Trotter, Levinge, Hope, and Duthie’s collector. C'AamJa— Cben&b and Eivi Val- 
leys 6-7000' McDonell, J. Marten; 6-9000', Trotter, Coventry ; iSmZa 

640,600', common, but nowhere abundant ; BisAhir, Brandis and Lace 7000'. 

N,-W. P. : i?. il. Jaunsar, Lokandi 8000', Gamble; Mussoorie, Jacquem. ; 

common on rocks in forest at 6600'^ — 7000', : T. GarK 6-18.000', Duthie, C. G. Rogers, 
Gamble ; Kumam^ frequent 

Disteib.— : N. lud-CHim.) — Sikkim 9000', Hoolierfil,^ Eurseong 8000', Ze'n, : 
BhotAn 6500', Griffith, Assam— Khasi and Jaintia Hills. S. Ind. ; common on 
Nilgiris and mountains on west side, 8000' and upwards (Bedd, H, B.), Ceylon, 8000, 
and upwards, Japan. N. China, Afr. — Cape Colony, Caffraria, Natal. 

Mr. Olarke says that this species and A. fontamm^ Hernli^, are very nearly 
allied : I demur. He also says that it is not difficult/ to separate the 
Himalayan examples from A. lanmlatum, Huds. ; while Beddome says a form 
found at Knlbati in the Nilgiris quite runs into the European Immlatum, 
In Gamblers collection is a sheet from Levinge, ticketed “A. Jmceolatum, 
Huds., Kulhati, Nilgiris, 5000', 26-6-83 ”, two plants on which are distinctly 
A, varians^ and a detached frond very like A, lanmotdum^ only the segments 
ai*e more sharply toothed and the sori longer. I got a specimen in Murree 
(N.-W. Himalaya) a good deal like A. lameoMum ; but I should say that that 
species, besides being thicker in texture, is less distinctly bipinnate than is A. m- 
riam^ is less sharply toothed, and has shorter sori. The stipes andrhachis also 
are stouter than those of J. variam ; and other differences might be pointed out. 

16, A. tenmfolium, Don. ; Syn. Kl. 220 ; 0. R. 485; Bedd. H. B. 
159, F. S. I., t. 130. 

N.-W. P. : B, B. JPw?.— Sowarna Nala 4500', Macldnnons 1878 : P. W. MAckinnon 
and Hope, 1881. 

Disteib.— : N. Ind. (Him.)— NeipAl, WalUoh ; Sikkim and BhotAn, 6-9000, 
common. Assam-fKhasia 4-5600', frcqueiit. Burma— Moulmein, Parish, S. Ind. ; 
higher ranges of the Nilgiris. Pulneys and Anamallays. Ceylon^Newera jEh^, 

14 
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In his list of the ferns of the Punjab, printed for priratc circulation, 
Mr. 'EroMieif wrote “ it has been collected at ‘ The Glen ’ near Simla by 
Dr. Watt, Dr. Cattell and myself,” but Mr. Blanford did not admit tliis ; and 
Mr. Trditesr did not include A. tmuifoliim in a manuscript list he subsequently 
smt me ; 80 I suppose the plants were only A. variam, which is quite different 
in cnttiug. Beddome’s figure aoairately represents the Dehra Ddn plant. 

Sub-genus ATHyEixm, Rolh, 

[A. Solmm'kermmm, Kze., was given by Dr. Cattell in his “Handy 
Guide to the known Ferns of the Himalaya” Lahore, 1877, as 
having being found ^ the Chadwick Palls, Simla, and the entry was 
repeated in Mr. Trotter’s privately printed list. Mr. Levinge, in a letter 
to Mr. Baker, preserved in theKew Herbarium, said— “ No. 54 ” (Trot- 
ter’s pamphlet). “ I do not believe that A. SoImiacJcerimum, Kze., rvas 
ever found in the Punjab. What Dr. Cattell got at the Chadwick Falls, 
Simla, (also alluded to by Blanford) was most likely A^l. dTepanopJnyllutn, 
as I got the latter at Naini Tal in the N.-W. Himalaya”. I agree with 
Mr, Levinge’s belief, but not in the suggestion as to what Dr. Oattell’s 
plant was, for there is no evidence to support it.] 

17. A, drepanopHyllum, Baker • Syn. Fil. 226; C. E. 487. 

Aihyrium faleatwji, Bedd. ; Bedd. H. B. 164. Athjrimn drepanophylltm 
Baker : Bedd. Suppt. H. B. 32. * 

I1.-W. P. : a. J). Dilf.— Badraj Mt. near Mnasoorie, 5000', Maokinnons’ Native 
OolIeoloT 1879. 

below Naini Tal ; in Herb. Gamble, coU. et com. Lew: “Sor 8 miles 
above Rfintbigh road np to Naini Tal, 3-4000'— Levinge in letter to Hope, SOth Feb- 
mary 1892. 

Bibsbib. dtia : N. Ind. : Assam — Khasia Hills, Mann; Bengal — Parasnfith Ut., 
84000', CMe, Bev. A, Campbell ; PalSmowJTaigir 2000', Gamble. Centr. Provs.’ 
find.), Pacbmaihi, Datto. « Centr. Ind.”, Col. M. Oaiet. ESjputSna- 

Mi. Abn, King 1860. Penins. Ind.— Mts. of Malabaria, from Mahableshwar and 
Belganm Bonthward to the Anamallaya ; Clarke in *Sevieu>' ; Ganjam Dist.; My- 
henda Hill 4500', and Anamallay Mts, dry grassy places, 6000', Sedd. in H. B. ' 

18. A. thelypteroides, Miohx ; Syn. Fil. 226 ; C. E. 488. Athyrium 
thdyyUreides, Michx., Bedd. H. B. 164. 

Afohan. ; Shend Toi Valley 9-10,000, Aitch. 1880. 

Kashmib : Palgam 8500', Sind Valley 10,000, 0. B. Clarke ; 6-12,000, in varions 
localities, Trotter, McDonell, Gammie, MacLeod, Duthie. 

Pahjab : Bazkra; Machpnri Mt. 8000, Trotter ; Kagin Valley 14,400', Dnthie's 
eoUt., 1896. CAamJa-KajiSr 7000', Sara 11,000' O.B. Clarke; 7-8000', Baden- 
Powell, MoDoaell ; K«Il*-Jalori Rtmn 10*000-, Trotter ; Simla JBay.-Along ridge 
E. of Simla, from between Hahasn and Pbagn to Hattn Mt., 8-10,000' Ediww Bates 
Collett. Blanf Hone. Trotter, Bliss. . a , , 
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N.-W. P« : T. 8-13,000, Mackinnons and Datkie ; J5. Gt^rh, 9-10,000 

Dnthie ; Kmtaun 7-18,000', Davidson, Dnthie, MacLeod. 

Kbpal, W. : 10-11,000', Dnthle. 

Distkib.— iV. Amer. : Canada and U. S. A. Asia : JST. Ind. (Him.) Sikkim and 
Bkotdn. Japan, Faurie. China— Yunnan, Menry and DelUvay ; N. Shensi. 
GiraldL Amur Land. 

I do not tMnk the description in the Synojpm Filicum is altog^te accomte, 
for the Himalaya plant at least ; because I cannot find any double (diplassoid) sori 
at the basis of the pinnse. Nor should I say, looking at the Himalaya plant, 
that the species is easily distinguished by its long sori in very regukr 
rows.” The involucres, especially neai’ the main rhachis, ai*e often very narrow 
in proportion to then* length when in advance of or failing the development of 
the sporangia, and then they look long ; but when the fructification is well 
developed, the sori look broad and short. They are longish, however, in some 
American speoimeus. The veins are generally quite straight where the sori are ; 
but the inner or dehiscing side of the involucre is more or less curved, according 
to its width, so that its shape is more less segmental, sometimes nearly semi- 
oiroulai’ : Colonel Beddome describes the sori as short, oblong. Towards the 
apex of the frond, and the apices of the upper pinnae, the sori begin to vaiy in 
shape, some being curved across the vein, some didymochlasnoid, and some 
short-diplazoid — L e., the returning half of the sorus and involucre is quite 
separated by the vein from the basal half. In this case the upper part of the 
involucsre is hardly as long as the lower. I look upon these variations in the 
form of the sorus and involucre as of importance only as showing that thei'e is 
no sound distinotion, in shape of sorus at least, betwemi Emtsplmium^ Mhyrium^ 
and JDlplmum, unless the last sob-genus be restricted to the plants which have 
long, narrow, double sori, such, as A. lanceum^ Thunb., and A. daniammse, 
Baker. Asplenium {Dipl,) japonicum is almost as much Athyriurn as is 
A, ihelypteroides^ or A, McDonellL I agree with Mr. Clarke that no varieties 
or even forms can be made out of this fern ; but Dr. Christ, in a paper written 
jointly by him and Dr. Baroni, published at Florence in 1897, on the Ferns 
and Fern-allies of the Shen Si Province of China, has set up a new species — A,^ 
Qircddi, A comparisou of the spechnen of this new species wMch Dr. Christ 
sent to Kew with A, thelypteroides shows no vi^tion whatever from the 
latter-named species. A, thelypteroides is gregarious, and careful examination 
would probably show that the rhizome is slowly oreej^, though thick, and the 
plants in a bed may be connected. 

19. A. McDanelU, Bedd. in Journ. Bot., March 1889, p. 73, under 
Athyrium, Aihyrum McDmeUt^ BoidUy H. B. Suppt. 34. Plate- XXI. 

KASHiaB : Panjab 5500', Banlar^Barpat-Bai HAla 5000', Kitardnji 6000', 
HcDonell, Augast 1891 ; Lol4b Valley : B4mab4ma and And'rbug 45*6000. &lacLeod, 
September 1891. 
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Panmb : Ravi Valley, Chadbent Forest 6,000', McDonell, 1882. 

DlsTHlB.—jlria: Japan— Tezo Prov.,r4JJ^i!’oMW«, 1889. 

Colond Beddome described this species in 1889 from two fronds, riipn shown 
to him by Mr. McDonell and myself. Mr. McDonell’s frond had a bit of 
rhizome attached : mine had only an incomplete stipe. He (Mr. McDonell) 
had sent it to me several yeare before as A. tMypteroides, bat I then noted 
that it was different and probably new. A third frond of the same gathering 
in Chamba I found, in 18!i6, in the Calcutta Herbarium. These were the only 
three fronds Mr. McDonell had up to that time got. After returning tb India 
he was dtputed to Kashmir, to have charge of the Forest Department of that 
State ; and in 1891 he found A. MeDmelli plentiful in several localities there 
(W. and S. Kashmir, I think ) ; and it seems probable that this fern has its 
headquarters in Kashmir, and that the Chamba station is an outlier. 
Mr. McDonell has explored Chamba thoroughly, and he is so sharp an 
observer that any other station there could hardly have escaped him. But 
very curiously, the only specimen sent to Kew, as this feim, by its discoverer is] 
for me, A. iMypttrddes. Mr. J. Marten, who has, more lately, been ex plnrinff 
in Chamba, does not seem to have found it. 





The place of this species is clearly alongside of A. tMypteroides, mi 
wnere Colonel Beddome has placed it— after the A. mgriyes group. The 
sterile fronds of young plants are hardly distinguishable in theherbarimn 
from sumlar fronds of A, tlmlypteroides, the cutting being sometimes almost 
identical. The mam ixiints of difference are (1) the rhizome, which is 
distinctly, though sometimes slowly, creeping in A. AIcDmieUi, and erector 
only procumbent m the other species (but see the suggestion at end of the 
last article) ; (2) the wider sinus between the segments or pinnule^;, which in 
A. MoBoMU extends nearer to the rhaehis, and in well-developed specimens is 
square oroto ob-cuneate at the base ; (8) in A. tMypteroides, the frond 
narrows gmdually at the base ; in A. McDonOli, it is truncate, the lowest pair 
of pi^ being hardly shorter than those above ; (4) the shape of the pinnire 
which in A iMyptarmdes is invariable (though hardly so wide as 1 in., as the 
AWirtm has it), but in A. McDoMK varies with the size and age of 
thepI^t:-Inone large specimen from MacLeod, I find the lowest three 
ST* ^ ^ lanceolate, and of the following dimensions r-lowest 

17 ^ above-8i in. I, 2 in. hr. third pair-8j in. 1. 

rtf IL Pea’ll* Of e^ments bring themselves cut down half-way to 

e ! ( ) in A. iMtgMroides, the pinnae are pateit : in A. McDonelli in 
^ge specimens acntriy ascendant, the lowest less so. (6) the venation of the 
tTO sp^ 18 quite different : in A. tMypteroides it is simple ; in A. McDoMH 
itis sub-piimate, the vein forks, and one branch thrbwsoffone or even two 
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veinlefes after enteriiig the lobe ; (7) and finally, the fmctification is different : 
there is no rigid, straight-baoked rtoras in A, McDomtt% but, on the contrary*, 
the utmost possible liberty and variety of shape. There is generally cue sorai 
to mch lobe, on the suprior veinlet ,* but in the lowest lobe there are sometimes 
two, and then the lower is attached to the lower side of the inferior veinlet, and 
the uppr to the upper side of the-anterior veinlet, so that-they are plMed baok 
to back, but separated by the space between the two veinlets. All shapes of 
involucre may be found on the same pinnule : short-asplenioid,-’ athyrioid, pear- 
sfiapd — spreading on both sides of a veinlet without any apparent sinus or 
back at either end,- and short-diplazoid — as described above under A, thd^te- 
wide$.. Beddome, I think, at first intended to describe A, McDmeUi m a 
Diplazlimh and he says it Im tile habit of the Ceylonese D. ScMuni^ and the 
Cuban D. comhaium. It has almost as much righfc to a place under Dipimtm 
as A,jap&nmmhQ>B, The description requires revision by the light of the 
new material from Kashmir. A. Emryi^ Baker, from China, is doubtfully 
distinct. 


{To U coMinufd.) 



THE FERNS OF NORTH-WESTERN INDI4, 

iBcliidirig ApaHAKisTANj the TRi.j5S-lT?»us Pbotectbd States and Kafhmie 
arranged and named on the basis of Hooker and Baker's Sympsu Filsemn , and other 
workSj, with New Species added. 

By 0. W. Hope. 

^Continued from Volume XIII, page 671.) 

Past 111.— THE GENERAL LIST — {continued). 

20. A. maorocarpum, Blume ; Syn. Fil. 227 and 489 ; C. E. 488. 
macrocarjjwm Bl, Bedd. H. B. 165. 

Punjab •• Chatrl Forest 7000', McDonell.; 5-9000', J. Marten; Smla 

“Syree" Edgew ; Simla 56-7000', seven stations, Gamble, Bliss, Blanf., Trot- 
ter ; Bhaiji State, Bliss. 

P. : D- jD. Zlisi.— SowSma NMa 4-5000', Mactinnons; Brit. fiarA— abpve 
Guinji 9000', Dutbie (once) ; .ffumaan— Binsar and Pindar 7-7600', Strachey ; ne*r 
Naini tal, Hope 1861 ; Gori Valley 7-8000', Duthie 1884 ; Dhankuri Pass, Trotter 
1891 ; Sbama 8000', Gori Qanga Valley 8,000' — H,0 (j 0', Eachpula Pass, 6760' 
MacBeod 1895. 

DISTBIB.— j4«i0 : N Ind. (Him.) — Sikkim and Bhotan 2-9000', very common ! 
Assam— Khassi Hills 2-6000', very common. S. Ind.— “very common on tbeW. 
Mts. above 8000'” {Beddome"). Ceylon, Bnrma, Malay Penins, and Isles. N. China- 
Sh&ntxxn% Bt. Maingay . Japan. 

Beddome and Clarke do not mention this species as being found to the 
westward of Garhw41. Some of the Simla and Kumaun sf^cimens have been 
ticketed wr. AtUnsmd, Clarke, and being small and sharply cut look distinct ; 
but there are intermediate forms of all sizes and textures. MacLeod’s specimens 
from the Eachpula Pass, Kumaun, are large, tripinnate, stiff, with very little 
lamina in tile frond ; possibly they are A, foliosum, Wall, (No. 82, mfra), with 
Bori larger than usual, Blanf ord says of the type, at Simla— “ very rare, I have 
never met with it myself. But it was coUeoted last year by a Simla resident a 
little below the Simla bazar, I believe, about 7000', or rather lower,” And of 
var. AtUnsoni he says— “■ also very rare. I have found it only at the Chad- 
wick Falls at 5820 ft., and not at during the last two or three years.” In 
1886 Mr. Bliss gave me a specimen collected by himself in Simla : this habitat 
was new to Mr, Blauford. Mr. Bliss’s diligenoe since then has proved that A. 
macrocarpumis to he found in several places all over Simla, Much of the. 
H.-W, material is veiy simply cut and membranous, and looks very 

different from ti* stiff er and more compound N .-E. Indian plant ; but the sori 
are always much the same. Clarke’s variety 1-pmnata, from Assam, I should 
wiAke a separate i^eoieB. 
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2L A. nigripes Bl. MSS,, Aspidmm nigripes Bl Eniim., p. 162, 
ilsph nignpes in MiqueFs Ammles, Yol, II„ 240, and VoL lY,, ; 
Syn. FIL 227 ; 01, Rev. 490« Aif*yrium nignpes Mett., Bedd. H. B, 166, 

Bliime’s desmpliion, at p. 162 of his “ Euumeratio/’ is as follows 
A, fronde bipinnata membranacea glabri-scnla, pinois petiolatis cMongo- 
lamcoelatis aoutis, piti nulls subdecurreutibus cnneato-obloiigis obtnsin- 
soulis, infiinis sub-pet iolatis prof unde pannaiifid, is superioribus inciso-semtis 
Gonfluentibus, soris oostulis approximatis, racbi glaberrima siipifee trigcno 
inferne paleaceo nigi’o.^^ 

Crescife in paludibiis inter mortes Burangrang et TaBkuwaii»-Prahu Jav^ 
iasula). 

Mattenius, after giving the reference to Blume’s “ Enumeration ^ says 
Folia cum petiolo basi pr^seitim dense paleato t^nadri pedal la ; pimm 
infaiores 8 poll, longse, pinmi Im mfirndd 2-6 poll, piniiatifid®, segmeniis 
ovalibus serrato-pinnatifidis, Frostat lusus foUis tri nec quadri-pinnatis 
oblongioribus augustioribus, pinnularum segmentis ovalibus, muoronato-denti- 
culatis AUantodia paludosa 

The type spcimen in the Kew Herbarium, wbi. " ■ lu. ticket^ — 

* Herb. Lugd. Batav. Asplmium nignpes, da i ^ eF’««»-is a small 
plant with erect black or dark -brown candex, biacl roots, and bases of stipes 
clothed with small brown scales : it has 8 fronds, with stipes 6-7 in. long, as 
long as or longer than the fronds, straw-coloured, and naked except at base, 
bipinnate, plnnse few, secondary rhachises winged, lowest virmEe as long a* v 
blit frond not deltoid, xinnse not acmninate, pinnules nanwest at base, b i. 
rounded, very setulose. 

Some specimens from the Khasi Hills in Assam, 4-50001 from Clarke and 
i\!ann, agree with Blume*s type specimen, and are also somewimt like my next 
species, especially in having seim on the upper side of the cc^ta ; but they have 
much longer stipes than AAemlium has, and the pinnae are short and not 
iiuich aQiimidate. Mr. Mann has named one of these A. solmopteris Kze., but 
exoej^ for having more lamina it is identical with another he has named J. 
nignpes Mett. and some high-level plants got in Sikkim, for which Mr. Clarke 
has Un MSS) suggested a variety name, may be the type plant. -But 

the bulk of the materialin herbaria from the north-east and south of India as 
well as from the north-west, ticketed A. nignpes, is quite different from Blmne^s 
plant. The type plant has not been got west of Hepdi, that I know of. Most 
of theN.-W. India specimens I originally had in my A, ingripm wrapper I 
have renioved ^ Maclchinom,lAa^^ % and only f ve remain, of which only 
one, f;. a somewhat bears out' Blnme^s name and description by 
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having ■ very dark-ooloiixed scales which extend some inches up the stipe ; bnt 
the rhaohis and costa are not setnlose, and there are other material differences, 
These five N.-W, Indian specimens agree generaflj with the hulk of material 
In herbaria* which is named nigripes^hii which seems to me not to belong 
to Biume^s plant ; and I leave them here only to keep a place ope n for the 
species which has yet to be described and named. I cannot find a place for 
them under any other named species. They are — 

1, PnHJAB: a i?««?.-—Ciianglagali- 7600', Trotter jxo. 647, 1890. 

Kashmib : Gulmarg 76-8000', Trotter fB88. . 

S« & 4. Punjab: Chamla^MoDcmlll Simla Megion^iidge east from Simla. 

$300', Hope 1886. 

5. H.-W. P ; iPimaMJi— Goxi Ganga Valley— Bugdiar 10600', MacLeod 1893. 

22 . A. tBliellum, n. sp. Alkmtodia imdla^ in Herb. 1821, 
under Asplmium tmuifrons, Wall. Cat. No. 206, Plate IV, (See Part II., 
p. 529.) 

28. A. tenilifrons, Wall Oat. 206, A. tmuifrons^ Wall., Blanford in 
Jonm. Asi^t. Soc., Bengal, 1888. A. Filix femim^ Bemb., Syn. Fil, 227, 
A. (MtM^ W. S. Atkinson, MS., CL. Eev. 489. A, nigrijm^ Mett., var. 
0 GlarM^ Bedd., Bedd. H. B. 166. A. nigripes, Mett., var. tmuifrons^ 
Wall., Bedd. Snppt. H. B. 8 S. Plate XXI f. 

The following is Beddome^s description of this fern, given in the Supplement 
to hds Handbook. Except in two prticubrs— ‘ very like the typ'^^and— 
** not rooting at the apx ’* — it applies to the plants I call A, tmwfrom^ which 
am the same as Wallich^s tpye specimens in the Linnean Society’s Herba- 
rium r— * 

Very like the type (A, nigripm) “ but fronds gradually attenuated 
towards the base, intermediate between the type and GlarM, not 
nearly so narrow or elongated as the latter, and not rootiug at 
the apx ; the channelled secondary rhachis, the channelled 3DQidrib 
of the pinnae ” (pinnules ?), “ and sometimes the veins furnished 
with weak sdm on the uppr surface, as in the tyj)e and in Olarkei 
(which distinguishes this species easily from some of the varietia 
of FiUxJhmina). Eeferred in the synopsis to Filn-fimim, and. 
by Clarke as a synonym of GlmM. CoiBidered as a species by 
some pteridolpgists.^’ 

Panjab : 6?/4am&«.*-Kalatop Forest 6000', McBouell ; X%Um 6-7000', Trotter j 
Simla Regim’^Simld. 7000', Hope 1871 and 1886, at the same station ; Gamble 
iOOO',1878 ; 65-6000', Blanford 1886 j Trotter 1887 ; Bliss 18i:0-9X 

N«‘W. P. 1 R* D. Jannsar 6-8000, 1894 ; T. Oark^ 7000', Mackinnons 1878; 

7600', Gamble 1893 ; Mmam^ BaYidSon 1876; 4-7000', MacLeod 1898, 



A. C. Mukerjei lilh. 


ASPLENiUM TENUlFROI^S,Wdteh. 

I. Fortion of lower part ofmfmnd, a&t. atoc. ' &. Finuttlc of No 4 x 4 diama. appcr side. 

X Apex of aam© frond, proltocas®. 6. Under side of p’mnoio « 4r d»atns. 

Caud« of anotiier plant, nat. aire. f, fcrt*on 

4. Pinna trcm middle of a frood. n^t. «i«e «, Portion of eecondaw rTaachis. « 1 diwxiSi 
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DiSTBiBj,— : N. Ind* (Him,) Nepal, WalUch ; Sikliim CA Olarhei') r« T ; 
6®7000' IV» 8m AtMnson md 0, B. Olarhe ; Assam C-d. ^7/cjrA^i)— Na >a Hills 6500', 
Clathem 

Both Beddome and Blanford say A. tenuifrons does not root at the apex, 

A, Olarkei normally does ; but I think it probable that sometimes it does so 
root, for not unfrequently the fronds bear buds or bulbils near the apex, just 
as A. Glaficei does, which produce young plants ; and if late in the season, 
from-*deoay, suoh fronds should bend downwards the buds or plants would 
have a chance of taking root, or — the young plants may drop off and take root, 
I have a large frond collected by Mr. McDonell in Chumba, stipe 12 in., frond 
27|- in. L, which has produced a young plant at two inches from its apex, 
one inch in length, stipe and frond together, — an aerial growth. Another 
plant, collected in Kullu by Mr. Trotter, with five fronds, has two buds on 
each of three fronds, and two of these have produced aerial plants about 
half an inch long. There are two minute buds on Gamblers No* 6311 
from Simla ; and some very large fronds -got in Tehri Garhwal by tlie. 
Messrs. Mackinnons are proliferous, one having four buds. A frond ^from 
Kumaun (Colonel Davidson) has two buds, both of which have thrown out 
minute fronds. And, finally, Wallich’s specimens of this plant, in the 
Herbarium of the Linnean Society have bulbils and young plants : one plant 
has five or six young plants on it. These are named — some AspUnium tmui-^ 
frons^ Wall., and some — Allantodia dmtkiMta^ Wall, in Herb. 1823. 

Mr. Clarke gives Aaphninm temifrcns, Wall, Cat. 206 (pait of type sheet) 
as a synonym of A, Glarkei (and also Allantodia dmUculata Wall), but there 
are such differences in the shape of the fronds and of the pinnules that I 
hesitate to say that they are the same specifically. Both seem to like a moist 
soil. Clarke writes of the rhizome of Atkinson’s plant — “ stout, tufted, stand- 
ing 2 inches out of wet sand, with a cluster of stipes at the top, radiating 
round and rooting in a circle, at a radius of about 2 feet from the central 
rhizome : the sub-terminal rooting bud seems always present in well-developed 
fronds ; rarely are there two rooting buds.” At my Simla station A. tenuifrons 
grows in the bed of a torrent, and the caudex must often be under water in the 
rainy season. To make A. Glarhei a var. of A. nigripes seems to me, unreason- 
able ; but as it is not a North-West Indian fern, I am « not here concerned in 
advocating its claims to be a species. 

I have already indicated some of the principal features of A. temufrons. It 
is stiff and upstanding, though young plants approach A. inhabit. 

If plants of the latter species should be found much longer than I have seen 
(one or two hirge ones, e, g,y Mr. Dutbie No. 3634 from Kumaun^ tlie frond 
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of wlsieli^ wittioiib the stipeSj is 2l4-.in. 1. by- oalj 4 m. br4 and wlish a thick 
erect oaiidex, I might be disposed to - unite the species, bntr— ^’^ as at present 
aiiylsed I imist consider tliem distinct plants. Perhaps the most decided 
difference between both of these species on the one hand, and A. nigripes on 
the other, at least after the shape of the fronds, is the absence in the first-' 
mentioned pair of the mass of long, nanw, light brown scales at foot of stipes, 
which is a prominent feature of A.nigripes, The scales in AAemifrms im 
dark brown, tapering to a hair i3oint from a broad base ; and though they clothe 
the stipes of young fronds before the fronds unouri, they soon drop off, leaving 
the stipes quite glabrous, except for one or two inches at the base, which are 
sparingly cMiecI, A large specimen of A. in Mr. Blisses colleotiori 

is quite diplazoid ; and T see a tendency to that form of sonis in other speci- 
mens also. 

Mr. Blanford evidently formed a strung opinion as to the specific difference 
between A. ienmfrmiii and A. nigripes, and his remarks seem worth quoting in 
full ; but most of what he called A. mgripes, in the Simla Region, was my 

A. Mmldmiordi--^ 

Mr. CJIarke regards this as merely a lorn of A. nigripes. Iq this view 1 cannot 
agree with him ; differing as it does so greatly in habit and habitat, while neither 
exhibits a great range of variation. It is restricted to well shaded ravines, growing 
in the beds of streams at elevations below 7000 ft. The fronds, numbering 4 or 5 or 
more, form a circular tuft on the short erect rhizome. They vary in form from ovate- 
lanceolate to acute-lanceolate, and the width of my broadest specimen is less than 
half the length of the frond ; in the narrowest it is less than one-fourth. The texture 
. is thin and the upper surfaces of the partial rhachises anct cost© hear long^glandular 
filaments. The colour of the frond in the fresh state is bright green, forming a 
beautiful 'contrast •with the*dcl!cate pink tint “ (purplish sometimes) of the rhachfs 
and stipe. It is no doubt near A. Clarheij and apparently grows in similar situations, 
but the fronds are broader and never root at the ends 

What Mi\ Blanford styles long glandular filaments, and Colonel Beddome'— 
wmk sdm^ are called in the Synopsis Filmm firm yellow spia^ or stHgilfe, 

. ■ They s^m to me to be quite soft, broadening at the tese, and deouTOnt m the 
rmm. ■ Their function seems to me to be— to bother pteridologists.; 

"24. A. Maeliimoni in Jourm Bot, March -1896, p. 124 : 

Bk qiiasi-erect, clothed, as is -also the base of the stipe, with bright 
, (Mtaneous filiform scales. St tufte-d^ straw-coloured or pie 
brown, glabrous except near the base or with a few scattered 
scales for some inches' upwards, 8-20 in. long. Fr. sub-deltoid or 
almost rhomboidal (lowest pir of pinnim sightly shorter than next 
pair above), 18-28 in. 1. (average of sixt^n mea8m*ed — IS® in.) 
./.by 8-18 in, bn (average of twenty meaBured— 12^ in.), bipinmto, 


N. E. Brown delt. 


A. N. Bxneiyae iitii 

ASPLENIUM MACKINNCJHI, Hope, in Joum.Bot.MarolilSSG. 

1, Ekizonie, nn,toral size. 6.8t ZftVaj^aients t^puanules^akiwin^ a strs.i^^hl 

2. PorUon of froi^, stirfEav red Ua c-ai^ed 

- , 6- Scale i!?oin stapes, X 3. 

3.t§ 5, Piimules from different size fronds, natural size . S . Portion of Seale from stipes^X 10. 
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glabrous. Finn, about 20 pairs, rarely more or lefeb, distant, sub- 
patent or ascending at an angle of I^^ss than 45°, lowest few pail's 
sometimes widest at one-third from mahi rhaohis, others hardly 
diminished towards, base, and with lowest pair of pinnules some- 
times elongated, always accuminate, iin 1. by IJ— 8|- in. 

br. PimU, 20 or more pairs on longest pinnee of large fronds, 
cat away at the base on the inferior side, and slightly aimicied on 
the superior side, f — ^ in. hr. at base, cut down two-thirds 
towards costa into 6-12 lobes w-itii two or mG^*e teeth each, 
gi'adually narrowing and sometimes blunt at apex, decurrent on 
rhaohis with sometimes a broadly winged base, her- 

baceous. Colour, when dried, pale olive-green. Ven. of pinnules 
pinnate, and veinlets forked in the lobes, pinnate in the lowest. 
Sori mostly one on superior veiulet of each lobe, near to or at some 
distance from costa of pinnule, but more numerous in lowest 
lobes of lafge pinnules ; invokms large, straight, athyrioid, or 
hippoorepiform, and sometimes severed at the curve. Plate 
XXIIL 

Hab. Asia ; Trans-Iudas Protected States Baraul 8500, Harriss 1805 j 
Kashmir,^ , : 6-10,000', Trotter 18S8, MacLeod 1891, McDonell 1892-93 
Luthie (several stations) 1893. Punjab : 7-9000'^ Baden- 

Powell 1879, McLonell ; SMa Region, 8200' and upwards, Blanforcl 
1886, Hope 1886, Bliss 1390-91. iV.-’lT. Promnees : Mussooree or neigh- 
bourhood, Herschel 1878; Tehri Garhwdl State 8000', P.W. and T. A,; 
Mackinnon 1879 ; 10,000'. Davidson 1875, ; 8-9000', Dutbie 1883 
7600, Gamble 1894 ; Kmnam : 9-10,000', DutMe 1884. Bengal : — 
Sikkim, Phulloot 11,500', Levinge 1880 (Gamble’s No. 8588). 

A large broad-spreadii^ fern, with a long stipe, and when dried 
reminding one of Nephrodinm marginatum Wall., and me some- 
times of F, ramosum, Hope, The scales at base of stipe are like 
those of A. nigripes Mett., but pale in colour, as is the frond. 
The sori do not lie in rows parallel to and near, the costa, like 
those of A. nigrips^ but are generally apart from it, curving out- 
wards, and the involucres are generally much more curved. Xo 
doubt specimens of this fern are to be found in herbaria mixed 
with A, nigripsB^ but I think they ought to be separated. I 
erroneously entered it in the Saharanpim catalogue as A, seU- 
Kze., but I must now* separate thorn, and I name the 
species after the brothers Mackinnon of Mussooree, in whose 
ool lection I .first saw it, and whose specimens are the largest I 
have seen, .and also because they have largely added to the 
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amber of species of ferns found westward of Nepal, and have 
found species which are absolutely new/^ 

The above-quoted description was written in India for my paper on the 
Ferns of the Ohitral Belie! Expedition,” which was published in The Jomnd 
ef Botany in M.m\i 1896. Since coming from India I have verified my 
sunniBe that specimens would be found in herharia mixed with A. nigripm : 
those » found, and with other species also, in the Kew Herbarium, have now 
been separated. Earliest in date of collection is-a sheet from Kashmir, Wint&r^ 
lottom No. 349^5 5th June 1847 ; and next comes one with a ticket— Ind. Or., 
Hook, fil and Thomson, Coll T. T. 28tb August 1849, which has been 
marked by Mr. Clarke Aept nigripes Mett. Sir W. J. Hooker had pencilled on 
the sheet—** F. A. deoipieus, Mett. Aspl,p. 195, t. 6, figs. 9 and 10, quite 
accords.” These figures are like bits of my fern. There is another specimen 
of Dr. Thomson^ daiied 2nd June 1848, and one—** Kashmir, W. S. Atkinson, 
September 1874, com. 0. B.O. No. 24177.^' In the British Museum Herba- 
rium, among A, umbmiim, Sm., and A. anstmk, Brack., is another frond— 
**Kashmir— Winterbottom.” In Kew I also found two specimeim from the Simla 
Eegion, of my own collecting in 1886, named by me A. nigripes ; and one 
from Hattu Mt. 9000', Collett 1885. In so naming this fern I then followed 
Blanford, who I believe followed precedent. It is, in greater part at least, 
his No. 42 (in List) Aspkmum {Athyrium) nigripes Mett., of which he says — 

** The typical form of this fern is common in the partially shaded banks and 
hill sides, bu the northern face of Kamalhori and Hatu, at elevations between 
8000 and 9500 ft., but not nearer Biinla. There are rarely more than 2 or 
S fronds cm the rhizome, and they are firm in texture and, in general, nearly as 
broad m long.” The position and shapes of the sori and involucres, together 
with the Wal absence of setm on the secondary rhachises and costae, are quite 
sufficient to separate this fem from typical A. nigripes^ Other records of this 
species, which have come to light since I returned to Great Britain are— The 
Kag4n Talley, to the westward of Kashmir, 5000', Duthie^s native oolleotor 
1896, and Ohamba 7-8000' (3 sheets), J. Marten 1897, both in the Saha- 
ranpur collection. 

25. A. PUix-femina BernLr Syn. Ffi. 192. A. filix-femina,- 
Bernh., 0. B. 491, var. 1, dmtigera only. Aihtprium Fim-fmkm Bedd. H. B * 
168, and Suppt. H. B. 85, v(w 1 dmtigera Wall. only. Folyp&dmm imtig^ 
firm Wall Oat. 334. 

Formaiypica, 

AFGHiOir : 9-10^00', J. B. T. Aitchisou,tNo. 830, 1880* 

KASEiim 5 Sa*pats9500* McBonell 1891 j near Clniais 'tod near Clnlmarg 8-9O0i^, 

llalhleim 



J.N-Fiidh M, 


S.C.Mondal lith. 


ASPLENIUM PIL.IX PEMINA Ban*. 

forma DENTIGERA (sp)¥all. 

IPorlioB cf a ’Mddle. 

2 Rteonis .atjd .portion' cf 8tipeat.fl'om,same froixi. ' 

3. & 4». Beale; from aiipea natural size, Be enlarged.:. 
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Punjab ; Oharndum — Dalbousie 6000^, Clarke No, 22540, 1874 ; Sara lv,000'j Clarke 
No« 24111, 1874 : Herb. Hort. Calcutta ; near Langera 6000', and below Sabrundi 
9500', McDonell 1882 ; Hattu Mt. 9-10,000', T. Tbomson 1847. 

N„-W, P. : Knmaun— J« B. Beid 1886, in Herb, Sabaranpur and Kew (Dutbie^s 
Nos« 6242 and 6285), 

Nepal Wa 1 Opposite Badhi Village 10-11,000', and Kampa Gadb 12*18, 000'* 
Dutbie 1886, 

Forma dentigera» 

(sp.) Wall., including probably uar. 3, Clarke. Plate XXIV, 

Afghan, ; 9-iO,000', Aitcb., No. 830, 1880, in Herb. Sabaranpur ; mr, attemata. 
on ticket. 

Teaks, Ind. States : Baranl 85-10,000', Harriss i895. 

Kashmib : 6-12,000', T, T., Clarkei Trotter, MacLeod, Gaminie, McDonell, Dutbie : 
common. 

Punjab . Trotter, in list of Punjab ITerns ; Siran and Kagdn Vys. 

10,200'* Clior. 10, OOn', and Nila— Duthie's Collector 1896-97. C^awi5a—Bdvi Valley, 
8-10,000', McDonell: frequent?; 10,000', J. Marten; Kullu 6-8000', Coventry, 
B'mla north face of Kainalbori and Hattu Mts. 88 10,000', Bianfoxd, Hope: 

Bliss. 

N.-W. P. : D^D.Dht. — Jannsar — Obacbpnr Peak 10,000', Gamble, and Heifecbel 
in Herb. Hort. Sabar ; T Garh, — 9-14,000', Dutbie; Kvmaun — ^Miiam 11,500' 
S. and W, 1848 ; B^am Vy. 11-18,000', and Byans— Napulcha 12,000',. Dutbie. 

Disteib. — (iFofma typioa')^ America : Sitka and Labrador to Canada, British 
Columbia, and United States ? Cuba, Caraccas, and Venezuela. Europe : Throughout 
the continent from Lapland, Russia and t candinavia to Spain, Portugal, Italy, Grtsece, 
Crete, and the Caucasus. Asia (Jorma dentigera) Sikkim 10-13,000', rare : collected 
there by J. B. Hooker and C, B. Clarke. Kamschatka, and Japan. Afr. : Azores 
and Macaronesia ; Algeria ; Kamerun Mts; Abyssinia ; Natal, 

In the Synopm Filkum it is not expressly stated that the European form of 
A, Filix-femina has been got in the Himalaya, and the following Indian names 
are given as synonyms, namely, A,pedimtum^ Wall, .4. tmuifronsy Wail, 
A, gracik Don., A. stramineum, J. Sm., A. imellum^ Wall., and A. prolifmm^ 
Moore. Agreeing, as I do, with Clarke and Beddome, that the two first of 
these plants do no^ belong to A, Filix-Jmmim, and observing than in his Supple- 
ment of 1892 Beddome has put A, straminem under A. nigripes^ and 
J. tefiellum under A* pectinatwn^ I find that there ai’e left in the “ Synopsis 
as Indian representatives of A. Filiz-femma^ only A. grmik Don. and A. prolu 
ferum, Moore, of neither Df which have I seen speoimensin India, collected 
there. Until a few years ago I agreed with Mr. Ckrke that exactly the typical 
form bad not been found in India. But latterly, while I was still there, 
a comparison of the specimens from Kashmir, Chamba, Kumaun, and West 
Nepal, enumerated above, with my British specimens mostly collected by myself, 
compelled a chaise of opinion} and I decided to oount typical A, Filu-Jemina 
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as an Indian fem, though a raxe one. I have since found other Indian 
specimens of the typical plant at Kew. Most of the seven varieties which 
Clarke adopted or set up have aheady been upset or reduced to other species of 
Atlif/rium, and his var. 1, dentigm {Polypodivm dentigerum^ Wall. Cat. 384), 
I cannot distinctly separate from the type, the only real differences being in 
the shape of the pinnules, which are more equal-sided and less pointed than are 
those of the type, and in the cutting of the segments, which in dentigerum are 
always sharply toothed. I have seen the latter plant ginwing in the Simla 
Begion, and at first I thought it was distinct ; but I had no living specimens 
of the type with which to compare it. The type plant has not yet been found 
in the Simla Eegion by me or by any other collector in recent times ; though 
there is a specimen of Dr. Thomson’s in Kew marked as from Hattu Mountain. 
Without taking into account sports and cultuml varieties, there is so much 
variation in individuals of A, Filu-fmim found in Europe, that I could not 
expect European pteridologists to agree with me were I to separate A, dentigerum ; 
but the fact remains that it is the common Himalayan plant, and that it does 
not vary, except in size. The smaller, and sometimes narrower-fronded, plants 
are Clarke’s var, attmuata of the type. 

26; A, riipiCOla, n. sp. Plate V. (See Part IL, p. 581.) 

27. A. Duttiei, Bedd. in Joum. Boi vol. XXVII., No. 815, Mar. 
1889, p. 72 ; Baker in Ann. Bot. Vol V., No. XVIII. Bedd. Buppt. H. B. 
24, under Affhyrium, Plate XXV. 

I quote Colonel Beddome’s description 

‘‘ Aihifium Dtdhm Bedd. Ehkome wide-creeping, black, nearly naked ; 
stipe 8 — 4 in. long, furnished with a few ovate or lanceolate 
deciduous scales, glabrous, pinkish ; fronds narrow, ovate-lanceolate, 
about 12 in. long by 8 — 4 in. broad ; pinnae lanceolate, alternate, 
about 20 on each side ; lower ones gradually reduced, the central 
ones li — 2 in. long, ^ — f in. broad, pinnatified nearly or quite 
to the rhachis into sharply-^toothed obovate or lanceolate lobes 
about two lines broad ; texture herbaceous; rhachises glabrous, 
pinkish, furnished with a few deciduous large lanceolate scales ; 
both surhices glabrous ; veinlets forked ; sori asplenioid or bippo- 
crepiform, 6 — 8 to each pinnule or lobe, f. e., 3—4 on each side 
on the lower veinlets midway between the edge and the midrib. 

Collected by Dr. Dutbie in the N.-W. Himalayas, No. 889, 
Gangotee ” (Gangotri ?), near the source of the Ganges, No. 892 
under Srikanta 12-18,000. No. 8667, at Eiikm Glacier, Ku* 
maun, 12-18,000'. 



J. M, Pjtch de}. 
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It is very siniilar in cutting to Lasirea Bnmoniam, Dr. But Lie’s 
three specimens bad been sorted into that packet at Kew, where 
they were detected by Mr. Hope.” 

The entries in the Saharanpiir Catalogue are : — 

N.-W. P, : 2\ Gafh, —Ganges Valley, Duthie No. S89, Aug. I88S; L'ekhun Gadii 
under Srik^nta 12-13,000^, Bnthie No. 392, Ang. 1888 ; — ‘‘amongst 

bushes’’', near Kuari Pass 12-33, 000% Bnthie No, 51G5, Sept. 1885; near 

1am Glacier 12-13,000, Duthie No. 3667, Aug. 1881 (Specimens from Tebri GarbwA, 
and Numaun were contributed by Mr, Duthie to the Kew Herbarium). 

Distsib. (as new known)— : N. Ind. (Him.) Sikkim Ta-ne-doo Dr King's 
Collector, No. 4464, Aug 1877, 2 sheets — no rhizomes, and Goe mthang 18,000' Dr 
Icing's CoPecter,. July 1888, 2 sheets. Bhotdn — Jongri, Dr King's Collector, Aug. 
1887, 1 sheet, with rhizome. 

I “ detected ” this Athyrium some years before I showed it to Colonel 
Beddorne in the Kew Herbariiiin ; but I had not then begun to write about 
Ferns. The creeping rhizome is a very characteristic ftature of the plant. 
The frond diminishes in width from the middle very gTadnall}' to the tip : N. 

maintains its middle width frond to within a few pinnae of 
the apex, and is then suddenly rounded off. A, Duihiei is glabrous except for 
a few scattered scales on the main rhachis ; N, Bmnonicimim is shagg}’ on 
stipe and main rhachis almost to the tip. It has been thought that the 
shagginess of the last-ineiitioiied fern and its congener, iV. harhif^eshm^ Hook, 
is a natural protection against the cold of the high altitudes at v,'hkh they 
grow ; but A, DutMd grows as high up, and yet is remarkably glabrous. If 
it always grows among bushes, as in one instance at least Mr, Dutiiie found it 
growing, the scaly elotliing is not so necessary. 

To the instances in which A. Diithiei has been collected I iiave now to add 
the following » 

Kumam’-FH, Blinkworth 1827 ; 2 fronds, w’th incomplete stipes, and no 
rhizome : one with a Wallich’s ticket dmiigerum^ Wall.” and another sheet 
1 frond, marked by Bentham ‘^Folypodium dentigerum, Wall, Kiimaim, 
Wall 1829.” These are two more specimens on a sheet in the Kew Herba- 
rium which was among A. Fihx-fmina, and has on it also an incomplete 
frond d f^ma imhUgeta^ Wdl,^ with Wallich’s ticket. 


{To be contimed») 



THl FERNS OP NORTH-WESTERN INDIA. 

Including Afghahiston, the Teans-Indtjs Protectej> States^ and Kashmir ; 
arranged and named on the basis of Hooker and Baker’s Synopsis FilicMm^ and 
other Works j with New Species added. 

By C. W. Hope, 

{Continued from page 127 of this Volume.) 

Part III.— THE GENERAL LIST.— 

28. Asplenium ScLimperi, A. Br. ; Sya. Pil. p. 489 ; Blanford iu 
Jonrn. Asiat. Soc., Bengal, Vol. LVH, Part II, No. iv, 1888. A. filix-femina, 
Bemh., var. 8 (o. 0. B. Clarke’s vars.), Schimpm (sp.), Mong. ; Fee, Gen. 
Filic. (Polypod), p, 187, Clarke et Baker, in Jonrn. L. Soc., 8-12-1888. 

sc&OTjcer*, A. Br., Bedd. Suppfc. H. B., 36. 

Pimw B : i/asara— Tbandidna 8600', Trotter. 

KAshmie : Basaoli 6000', Clarke No. 81695, 26-9-’76 ; Eattan Pir 8000', Trotter. 

PONJAB: <7AamJa— Kajidr 7000', Clarke No. 24088, 1874; 7-8600', McDonell • 
6-9000' J. Marten, 1897 ; Smla Reg.-r. T. Bates; Simla and along the ridge 
eastward S-1 0,600', common. 

K-W". B.: J?. J). i)w#.—jraus4r---I)uthie’s Collector ; Mussooree and Landour 
6-7000' and upwards, very abundant; T. Garh. 8-9000', Duthie, Anmam- 
6-lljOOO', common. 

Djstbib.— A sia ; N. Ind. (Him.) Sikkim— Yakla, T. T. ; D&jiling 7200', Levin're 

Gamble. Centr. Ind.— R%ut&na—Mt. Abu, No. 6794, 1887. ’ 

The Mesrs. Mackinnon were, I believe, the first to hint that -this fern was 
found iq India, for in 1879, on getting the second edition of the ^'Synopsis 
imum”,tbey thought that, from ita widely creeping rhimme. the fern so 
common in Mussooree must be A. scMmperi which was theimn described and 
they named their specimens accordingly. In Mussooree thjs fern grotre in 
large beds. Some years later I mentioned the Mackinnons’ opinion to Mr. 
Levinge, and I believe he and Mr. Blanford agreed it was correct, and worked it 
out when they retired from Govenunent service and went home. Hence, prob- 
ably, the entry of Simla as a habitat, on Blanford’s authority, in ClarL and 
Baker’s paper in Joum. L. Soc., 8-12-’88, though why Mr. B^er should have 
given in and withdrawn the species he admitted in the second edition, Synopsis 

Fltfewn,” I know not. These authors say, under A. 

“Adde var, 8. Schimperi, sp. Mong. , Fee, Gen. Filic. (Polypod.), 
p. 187 ; rhizomate horizonfadi elongate. 

"Simla, H. Blanford. 

“ Exempla, a H. Blanford communicata, cum Abyssiniois onmino con- 
gmunt ; H. Blanford aut^n exempla misit alia (piorum rhizoma 
abbreviatum stipitibus ooi^gnis.” 
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Prom the last ciaTO of the above, and also from what Biauford says in his 

list as to the fronds varying from lanceolate to deltoid lanceolate, I think 
it evident that these three authorities included, under A, schimperi^ A. rupmla 
Hopej though it has a very different root-stock. The rhizome, or sarmenimi^ of 
A, schimperi is widely creeping and branching, and, where its growth is not 
impeded by circumstances, the fronds spring up quite apart ; but A- rt^picola 
grows in isolated plants : the candex is thick and erect, or sometimes procum- 
bent, and the stipes are always densely tnfted. 

The rhizome of A. scMmpm is densely clothed with bilght-brown narrowly 
lanceolate-acuminate scales ; those at the base of stipe few, and darker in 
colour. Blanford rightly says that the basal portion of the stipe is dark- 
coloured, though 1 should say purplish brown, rather than deep purple. 
Beddome rightly corrects Baker in saying that the frond is only bipinnate-— 
tripinnatifid, or sometimes only bipinnatifid. I have both these forms grown 
on the same rhizome, and the cutting of their pinnnles is very different. 
Beddome is incorrect, 'I think, in saying that the frond is ‘Manceolate, 
gradually reduced below ’’ : the shape may be called broadly lanceolate-acu- 
minate, somewhat truncate at base : Blanford notices this. The rhachises of the 
pinnae are winged, with an actual interrupdon of the wing only in well devel- 
oped fronds ; and the pinnules are decurrent both ways on the rhachis, so 
that the fern is only just bipianate. Even in the largest Indian fronds the 
wing is sometimes unbroken, and it is continuous in the reduced basal pinnae 
even when broken in those above. The basal pinnae are apt to be sterile, or 
partly so, at their bases. 

The specimens of the African and Indian plants in Kew do not exactly agree ; 
and I have noted that the only specimen in the Calcutta Herbarium so named 
(before I .picked out Indian ones in 1896), from T. Moore's Herbarium, ticketed 
Africa, is different from the Indian plant in cutting and that the pinnce are 
opposite. That specimen has no rhizome. But the Indian plant may stand 
as A. $Mmp 0 n until the African plant is better known. 

29. A., pectinatlim, Wall Cat. 2S1, as to type sheet only. A. filhy 
/wia, Bernh. (an B. Indian form of), Syn. Fil. 228, A. var. 2, 

p^tina|a (sp.), Wall, 0. R. 492. Athynnm Jilh-femina, var. 2, pectimia^ 
Wall., Bedd, H. B, 169. Athyrmm pedimtum Suppt. H. B. 36. 

Punjab t Chamba — Ravi Valle j, Sao Valley and elsewhere not specified, Me- 
Donell ; JKkngra F. jB".— 4500', Trotter ; Simla Hey.— 4500-6000', common, in and 
about Simla. 

H.-W. P. : B. D, Blst , — In the Du— 3500', Mussooree 4-6000' : plentiful in several 
places ; r. &arfk, 4-5000', Dut hie, Gamble ; jSrt4??w8?t» 4-7000', frequent. 

DISTEIB.— : H. Ind, (Him.y Shut l.n 2-7000'; Bengal— Parasndth Mt. 4-4600* 
1\ r., <7. H. Clarhe^ F. E» Ward in Herb. Rev, i. Campbell* 

' J ■ ■ 
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I have been disappointed that Mr. Baker has not. admitted this plant to 
specifia rank ; but possibly he has not seen the rhizome which is as widely 
creeping and branching as is that of A. soMmp&rir—d, character mainly founded 
on to distinguish the latter species from A. fiUx-femina. This radical 
difference in root-stocks in ferns is a distinctive character that seems to be quite 
unsurmountable. Possibly, accidental plants or cultural varieties of A, fllix- 
fmim may be found with cutting like that of A.-pectinatum, but they cannot 
have a creeping sarmentum. Clarke’s figure, Plate 68 of his^'Eeview” 
shows the oucting of the frond well ; but, without the rhizome, which he d(«s 
nob even mention, it gives no idea of the appearance of the plant. Beddome’s 
descripaon in his Supplement should be referred to, but his B. imellim 
P. S. I., 1. 154, which seems to show an erect caudex, cannot be this species. 
Sometimes, perhaps, fronds spring in tufts from the creeping rhizomes. In 
large specimens the lower pairs of pinnae get very distant— four inches and 
more apart. The plant is very tender, succulent, and brittle in life. The sori 
are generally very minute, but the cutting of the plant is so fine that there is 
no room for large sori. The contrast between the habitats in Sikldm— on dry 
burning slopes to the South, according to Clarke, and, in the Siml a. Eegiou, 
in damp ravines, according to Blanford, is very great. The plant, as I know 
it, grows longest in rich soil in the shade ; but I have seen it doing well in the 
open, and even on dry rooks, though stunted. 

80. A. oxyphyllum. Hook ; Syn. EH. 228 ; C. R. 493. Athmum. 

Bedd. H. B. 170. 

F^-W. P. : Oar%wal'-~‘ Jide in “ Review DaTidsoB 
1875, in Herb,, Hort, Sahar . ; between Dandih§-t and Karela 6-6000VButbie Ho. 8170 
1884 ; MacLeod 1893 (no locality stated). ^ 

Distbib.— : H. Ind, (Him.) Hepdl to Bhutan; ‘Wery common from Hep43 
eastwards (.Clarke) i Assam — Ehasia 8-6000', common, Kohima 6000', Clarke, 

This seems to be one of tbe rarest ferns in Horth-Western India— only twice 
or thrice collected, so far as I know. MacLeod’s specimens in my possession are 
very small, simply pinnate, with no involncres. Another small frond, from the 
same son ’•ce, may be different : it is truly lanceolate, and the segments are com’* 
pletely covered with ripe sori, among which large reverted involucres are copiously 
present, 

.81. A. fimbriatum, Hook. ; Syn. Fil. 229 ; 0. R. 494. Athyrium 
JimMatum, Wall (under Polypodium) Bedd. H. B. 172, and Suppt. H. B. 
87, voiT. squarncdum. 

Kabhmie: Sarpat 10,000', McDsoeU and McLeod 1891 Water-shed between 
Jbelnm and Eshenganga Valleys, common at 10,000', never lower ; on nortn slopes 
only ” (MacLeod). B. SatAmir—Iida Clarke in “ Eeview.'" 

PUNJAB : Ohamba-SAta. 11,000', Clarke No. 34162, 1874, in Herb. Kew j Savi 
Valley 8000', MoDouell, 10,000', J. Marten 1897 ; jKkHtt— 8-10,000', Trotter ; Mandi 
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S-lOjOOO'j Trotter; Simla Meg, Jnal State, Chor Mt, 10,000^, Collett; RMge 
fiasfe of Simla 83-10,000', Collett, Hope, Bliss j Bis^Mr— -Kushung (or Kasong) forest 
9500', Laee. 

' N.-W, P. : D, jD. Hist— Jaimsar : Deoban 9000', Herscbel ; T, Gafh*^ NSg Tiba Mt» 
9000', Mackinnoas ; Ganges Valley 9-12,000' and Jumna Valley 9*10,000', DutMei; 
Brit, Garh , — above Ramri 8-9000', Duthie ; Kmiaun^Gtiim,}i Pass 8000', Davidson ; 

0 stations 7-10,000', Duthie, 

Disteib. — Asia ; N. Ind. (Him.) Bhot^n. 

Beddome, in the Supplemenfi to bis Handbook, bas rightly added to the 
description — “root-stock creeping, stipes solitary, distant,” which cbaracter 
distingiTishes this species from the next. So do the scales at base of stipe. In 
,4. as the Sympsis ” says, these are dark brown : in A.folmtm 

they are bright chesnut, and much more nmnerons. 

I have gathered this fern only in the Bimia Eegion, and at the time, follow- 
ing Blanford, I understood it to be darkens A. Atkimoni^ vm\ Andersoni ;biit 

1 never could separate tiiat fern from A. fimbriatum. Blaiiford has it under 
darkens variety. 

On a sheet in the Saharanpur Herbarium, from British Garhwal, I find a 
note by Mr. Duthie— “used hy Fahdm (Hill men) as a remedy for snake- 
bite Doubtless : but would it not be as useful to use a snake as a remedy for 
the bite of a Pah/m ? ' 

82. A, foliosum, Wall Cat, 339 (or 359) ; Bedd. Suppt, H. B. 37. 

Boot stock erect or suberect, stipes approximate ; rhachis with a gland at the 
axis of the pinnm ; stipes and rhachis often red ; fronds up to 8 feet high ; 
primary pinnae 5 — S inches long, generally about broad, but varying from 
f inch to 3 inches; lowest secondary pinnule on the superior side of the 
pianse always more or Im elongated and often double the size of the others ; 
lowest superior lobe of the pinnule also elongated ; sori strictly athyrioid. , Bedd. 
F.B. L, PI. CCXOV, Wall Oat. 339, first sheet in Linn. Herb, (the second 
being Athyrium mmrocarpum). Clarke, pL 62, fig. 1, {splmropt&rmdm) a good 
figure of this plant, but scarcely showing the enlarged lowest secondary pinnule 
at the superior base of the pinnae which is most characteristic of tMs ferng 
This must, I think, rank as a species, being nearer mtimfomrpumAmiiQ 
fimhrmnm. 

The above is Colonel Beddome’s description. 

f UHWB : Cham>ba — B^vi Valley— near Laugeta 6000', McDonell (in Herb. Gamble); 
Eangra. Vy, But , — DbarmsCla 10,000', Clarke Nos. 28934 and 24361 ; Simla Beg. 
“above Simla,''’ Bates j Eidge east of Simla 8000', fide Beddome ; between 
Nagkanda and Baghi 8500', Hope. 

N.-W. P. : Dr. J. li. Stewart ; T Bark, Nag. Tiba Mt. 9000', Mackinnons 

1878-79 ; Brit. Bark,, 8-9000', Dutbie No. 5152, 1885 ; VTallich in Herb. 

Ke-vv t Kalirnuudi Pass 8000', S, and W.; Forest near Sosa 8-9000', Duthie 6256', 1886 ; 
Summit of Dhaukuri Pass 10,500', Trotter No. 792, 1891 ; Mangalia Gor— ridge above 
Rlnti| M&oDeod 1898. , , ' 
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Bisteib,— : N. Ind. (Him.) Kep^l — WalUclh ; 

As Beddome say?, this fern is nearer to 4. mmrocarpum than to A. fim* 
as to cutting; bnfc the different rhizome at once separates it 
from both; and the smaller, often very minute, sori show that it is not 
macmarpum, I separated, as this species, some specimens in Gamblers Her- 
barium, from Sikldm and Bhotan, named 4* ^(xcrccarpum and A, fim-- 
briatmi — the smaller sori being sometimes the chief guide; and some of these, 
aud also McDonelFs from Ohamba, are hardly bipinnate. One Ohamba plant, 
with fronds only 9— lO'^ong, is tripinnatifid only near the base, and I 
was nearly describing it as a new species. Others, again, of the eastern spe- 
cimens, are almost quadripiunate. The fern is, I think, never flaccid and 
membranous as some forms of 4. macrocarpum are. The stipes and rhaohises 
are wiry, though slender. The cutting is very defined and elepnt : the 
sori copious from base to tip. 

As to dimensions : my specimen from Tehri Garhwal, givenme by the 
Messrs. Mackinnon, is a portion — ^ihe SJ lowest pair of pinnse, I think — of a 
very large frmid ; the width is about 20 J inches, and the second lowest pair 
of pinnse 10 inches long (each) by 4| inches broad. The frond must have 
been 0 feet, including stipe— -twice the limit Beddome gives. 

proc&rumyW&ll.^ Cat. 220S {A, umhrosum, Sm^, var» procemm^ Sjq, 
Fil 489), said by Mr. Clarke and Colonel Beddome to be very common in the 
Himdaya, fmm Kumaun to Bhotan, has not been got west of FepSl, that 
I 'caasee.]':' 

Subgenus DinLAZiuic, 

sti A. iOEgifOlitim, Don; Syn. Fil. 284; C. R. 478. 

BipUtzmmhiiffifoUum, Bon I 

Punjab: Chamha — McDonell, in list of Ferns identified at Kew ; not seen : 
Simla Simla and neigthonrhood 45-o500\ seven or eight stations, Edgevrorth, 
Bates, Fielding, Gamble, Blanford, Hope, Bliss. 

P. : Z? i?. Mnssooree, rare, Duthie 1877, Maciinnons 1878-79, Hope 
1881; near Naini T^, Hope 1861, Major Buckley, 

Bisteib,— N. Ind. (Him.) Nep^, WalUch ; ^ very restricted in area and 
nowhere common'* (^Clarke in Eeview''); Sikkinx^in Herb. com. LminyCm 

Manipur 6Am\WatU 

This is undoubtedly a Dipladum, as Diplaziums go, and Mr, Clarke has, 
since the publication of his ‘‘ Review in which he placed it under Enas* 
plminMi admitted it to be so, in the paper written jointly with Mr, Baker, 
Joum. Liun. Soc., 8th December 1888, in which it is said — In exemplis^ a> 
if. Blmiford communicatis, J. 6, Baker pamos soros diplazifwmes inveniHL^* 
Mr, Gamble has a specimen from Biandford with two or three diplazoid sori 
on it ; and i have two or three fronds from Mr, Bliss on wMch double sori are 
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infreqnont : bufc fcbe paired sori are never of equal lengfeh, Beddome’s limi- 
fcaMon of the soil to the lowest vein of each group does not hold good with 
regard to Simla and Mussooree specimens ; from some of these there are 
numerous cases of short sori in or near the lobes on the other veinlets. And 
his figure does not represent these specimens when it shows the lowest supe- 
rior auricled lobe bare of sori, for in some cases I see a double row of sori 
in the auricie, consisting of 2—4: pairs on either side of the main vein* The 
auricle (and sometimes the next lowest segment) has a tendency to be .free 
and in one of Mr. Blisses specimens it is quite so, and even petiolate 

34. A. japonionm, Thumb. ; Syn. Fil. 234 ; 0, E, 498. Diplmiumy 
japonimmis Thumb., Bedd. B. 180. 

Kashmir : Coll. Mardau Ali, 1854, in Herb. Hort., Sabaranpnr; Panjab SS-SSOO', 
Kishenganga Vy. Reran 550C', McDoaell Nos, 83 and 34, 18i 1. 

Punjab : Chmiba — Ralatop Forest 6000', McDonell 1881, Kangm Vy. 

Edgew,, in Herb. Hort. Kew. ; fida Trotter in List; Simla Simla 6000', 

Blanf., Bliss. 

N.-W'’. Po : T. Garb.— Bhatauli 3-4500', Herscbel, Mackinnons, Hope ; Kumaun — 
Bdgew., Lev., S. & W. ; between Bamgarh and Peora, Hope 1861; Booreydar, David- 
son 1876 ; Hawalbagh 4000', Trotter 1891. 

Distrib.— ; N. Ind. Assam — Kbasia 8000', abundant, C’^ar^e; Bengal-— 
Obittagong 200', common, Clarhe. S. Ind. — Madras Presidency, on the W. Gh5»ts ; 
Nilgiris 7000', Pulney Hills 7000'; Tinnevelly Hills ; Jeypore Hills, west of Vizaga- 
patam, 3-4000' (^Beddome in H. B.). Manipur, Clar'ke. Burmah, Malaya, China. 
Japan. Polynesia. Australia. Queensland and Norfolk Island. Afr. : Bourbon. 

I would add to the description of this fern that the fronds of the N.-W. 
India plant are dimorphous, these are fertile fronds which have long stipes, 
and sterile ones which have short stipes. The long- stiped fronds are alwap 
fertile, and the short-stiped — ^never so. The sterile fronds are generally 
broader in proportion to their length than the fertile are, and the pinnm 
also sometimes broader. A length of rhizome, with both sterile and fertile 
fronds on it, should always be gather^, or a correct idea of the species will not 
be got. I feel sure Beddome is wrong, as to the N,-W. Indian A japmimm 
at least, k saying that the rhizome is creeping or snberect.” It , is really 
always widely-cmeping and branching, and sometimes very slender ; but 
occasionally several fronds, sterile and fertile, are thrown up rear each other m 
an apparent tuft. On some fronds few diplazoid sori are found ; and I have 
sometimes seen hippocrepiform sori, m., with involucre crossing the vein, 
unbroken and contkuing down the other side of the vein for about* half the 
length that they have before crossing. Other variations in the sori could be 
cited. I do not consider this q^eci^ to be much more of a Dipimnm than 
AAhdyptermdeB mA A. McDmelli 
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tbe head of Disfoibiition ” the Synopsis gives the Himalaya gen.er- 
aily, and the other authorities give Nepal as the Eastern limit ; hut the 
comparatively glabrous, plant is got in S&kim^ for in Mr. Gamble’s collection I 
find three sheets from Goke and Singtam (Darjiling) and from the Jeylep 
Road; and there is also a sheet from Manipur — Fonjaibang 750', Clarice 
No. 42838, 1885. 1 have a speoimen of Clarke’s from West Manipur 1000', 
1885. D, lasiopter's, Kunze, which Clarke, and (whom following) Beddome, 
wriite with A.Japonicum^ is rougher and coarser looking, and D, thwaitesii^ 
Br., and A* decussakm, Wall. (D. polyrhizon^ Baker), though also so 
united by the same authorities, seem to have their differences. Beddome’s 
figine, E, B. T. 292 of the latter, shows an isolated plant with an erect caudex, 
but he says he has found typical decussatmn with the rhizome creeping, though 
it is generally erect : this shows that he has confounded two distinct speoiesj 
for this statement involves a physical impossibility. A fern with a slow grow- 
ing, erect caudex may be fixed in a recumbent position and then grow hori- 
zontally ; but that is quite a different c^se from that of a plant with a thin quick 
growing rhizome sarmentum which creeps and branches underground, and 
throws up fronds at intervals, forming a bed. But as no one has attributed 
any of tk^e three similar plants to N.-W. India, I need not further deal with 
them. 

85. A, torreBtilim, 0. B, Clarke in Eev.*^ 500, f. 64 (fig. 2 excluded) ; 
Journ. Linn. Soo., 1888 c 

Punjab s Simla -Hear Siiaia ** either Chadwick Falls atfiSOO ? or Famfili 
K41a at 4500h Blant 

BiSTBiB.—jdm : N. Ind. (Him.)— Sikkim, **oii margins of torrentB, rare,’’ 
Olafhen 


I 


Blanfcrd, vho figures a small frond of this (PI XTL, Joum. Asiat.. Soc., 
Bengal, 1888), says he gives this species on Mr. Clarke’s authority, but he had 
r^arded it as merely a simple form of A, pohjpodioides^ Mett. Clarke and 
Baker have given Simla, Alt. 6000 ped., H. Blanford, as an additioual 
habitat, in their joint paper referred to above. The spcimen is in Eew. 
Beddome seems to consider this plant as merely a variety or form of A, poly-' 
podioides, 

86. A polsrpodioides Mett. ; Sjn. Fil.. 288 ; OL Rev. 501. Bipkr 
zium phjpodmde.% Meti, Bedd. H. B. 184. 

Kashmib : Olaike ; Trotter in « List” | McBoncll in Herb., Gamble. 

Punjab : The Gullies 70(0’, Mnrree 7000', Trotter. <77iawia—S-‘7000V 

Clarke ; McDonell ; Trotter 5000' ; 6-10,000', L Marten 1807 ; Trotter, CoTen- 

try j Mawdi 7'*8000', Trotter ; Bimlu -i-6000', common about Simla 5 

FAW Vy. Idgew, I EuaAwar— Or* A, Grant. ■ 





J. N. Fitck del 


ASPEEMIIIM SQU 

1 & S. Rhi2om6!| of ’Kashmir apecimer.s, uatwal mze, 

3. RhUomo arid hase of «tipc» of Eastern Punjab 8|>€cimen. 

4 . Scale from of stipe*, enlarRed & dlam, and portion of spoci^ 

men x 20<tiam 

S* Portion fromimddti ofl. Punjab Specimen, natural »ize 





I& Rhizome and base of 0tip«8 of ICwcaBnn $pecimea^ BAturtl «i*e. 
“f* Pinna from middle of frond of Kiimaun •pecime]i« xuturfcl size. 
®. Pinna from Kaal^mir «p>ecHimem natural sus, 

#. Pinnule of axxiali frond froxn Ksshmix., 
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N.-W. P. : R* R. Jauusar 6-7500', Gammie, Gamble; Mussooree 56-e50f/' 

common; r. C7arZf.— 4600'-12,000', Dntbie, Gamble; <7arA.— 7-8000', BntMe ; 

4— 8000', common. 

Bistkib.— ; N, Ind (Him.)— Nepal ? ; Sikkim and Bhotan, 2000' and upward, 
very common ; Assam— Kliasia 2-6000', very common ; Kobima 5600', Clarke, B. 
lDd.-^W. Forests up to 6000'. Ceylon. Malaya. Australia. 

This fern varies much in size aud cutting, aud also ia length of sori, hot 
I think all the N.-W. Indian plants are the same. On seeing them growing 
in many places, in the Simla Kegion, Mussooree, and Kumaun, it never 
struck me that there was any difference. Gamble has named Lis No. 2§097, 
Jaunsar 7000' Diplaziim latifoUum ; hut the venation is quite different in 
the two species, and. attention to that distinction should prevent any con- 
fusion. In all the specimens of A. latifoUum I have seen the veinlets are 
simple, though Beddome says simple or forked ; the veinlets of A. polypodMm 
are always forked. The venation of Gambler's plant from Jaunsar is that of 
A. polypodioldes. Specimens from Simla, marked var. 3, suhlaiifoUa, Claire, 
also have the venation of the type. This being so, I cannot understand why 
Clarke says— This series of plants distinctly approaches A, latifoUum ”• nor 
why Beddome says— His (darkens) variety mUatifoUa runs into latifolm^ and 
rather belongs to that species, if the two are really distinct, which is very 
doubtful. ** 

The involucres of are very fugacious, and I believe they 

are sometimes absent in an eaily stage of growth. Both Levinge and Trotter 
were tempted by this to think of Gymmgramme. The Mackinnons have 
shown me plants in cultivation which were quite exiavoluorate. The young 
fronds are edible. Trotter says the Punjab Hill people ^t them like spinaol^ 
and call them Kasmor, About Mussooree, also, the fronds are eaten, and called 
Imgra* 

37. At sq.immigeriim, Mett., in MiguePs Annies, Vol II. 239,- %n. 
Fil.287. PlateXXYI 

Kashmib : Kisbeuganga Valley, Keran Niila 8000', McDonell, 3rd September 
1891; Kajliban, in moist forest, Dutbie, No. 12680, 1892 ; below Gurais 8-9000', 
Butbie No. 14100, 29tb September 1898 ; Kacbal 8000', and Bonari Nala 7000', 
McDonell 1894. 

Ftjhjab; Chamba State 8000', J* Marten 1897; Simla Giri Valley, in 

Baiengarb Forests 6600', Gamble, July 1898. 

N.-W*. P, : near Katbi YSCKK, S. & W. 1848 ; Bipl. No. 4 on ticket; Pindar 

Gorge— Kbati 7000', Trotter, 9tb September 1891, 

Bistbib.— : Obina— Patung Bistrict, Hmry ; Szeebwan (Omei) Faber. Japan 
Slebold, Oldham, Robinson, Bissetfc, Marios, Hancock, Bicklns, Paurie. 
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I iDoted iiliis fem as being new to me in Mr. Trotter^s collection mad© in 
Kumaun in i891j and broaght by him then to Mnssooree, and soon after- 
wards I received a specimen from Kashmir, collected by Mr. MoDonellj as 
it tnrad<3 out, six days before Mr. Trotter got his specimen, andj thongh they 
somewhat differed, I referred them to the same species. I described and 
named the plant as A, Trotten, under the impression that Mr. Trotter was 
the first to gather it : there was already an A, McLonelli, Bedd., and Mr, 
Trotter well deserved the compliment, I sent the description to a London 
botanical periodical for pablioation, bub it never appeared. As will be seeuj 
however, from the entry above, under the habitat Kumaun both Trotter 
and MoDonell mast yield place as discoverers to Strachey and Winterbottom, 
who found the fern in 1848, at what is probably almost exactly Trotter's 
station, there being only a difference in the spelling of the vernacular name 
and an estimated difference of only 800 feet in the altitude. As Mr. Trotter 
was always very particular about the spelling of the names of localities, I 
think it probable that Strachey and Winterbofctom's locality was Khliti, and 
noti Kdthi, Their specimen, which is in the Herbarium of the Koyal Botanic 
Garden 6f Oalcutta, has no rhizome ; but otherwise it agrees exactly with Trot- 
ter’s. It is distinctly a Diplozium, with curved sori long for their breadth ; and 
it differs also in cutting from AOiynum crmc^UMy Eupr,, the habitats re- 
corded for which are— Scandinavia, by way of Siberia, to Japan. Mr, Mo- 
Donell OQlleoted some more specimens of his plant in Kashmir in 1894, and 
sent one, with other ferns, to Colonel Beddome who rednoed it to A, mnatum^ 
Bnpr., saying that it exactly agreed with Japan specimens. Colonel Bed- 
dame had not then seen the Knmann plant. But Mr. McDoneirs Kashmir 
specimens, though they are smaller, more compound in cutting, and more 
delicate, agree in rhizome and sori with the Japan specimens of A. ag'wawi?- 
^erwm, with which species I became* acquainted on returning to "England 
in 1896. Mr. MoDonell wrote in 1895— As to Troiim, it seamed to me 
that the plant 1 gob in September 1891 is not quite the same as that 
I sent last year; the former was growing in a cave, the latter is common 
on bill sides, growing with Mix-mas, und^* cover ■ of trees, in shady 



Mr. Marten’s specimei^ from Chamlm, and Mr. Gamble’s from the Eaien- 
garh Forests, are large, and intermediate in cutting between the Kumaun 
and the E^hmir plants. Mr. Duthie^s Kadimir speoimens, No, 126B0, are 
more like A. mmtm, though some of them differ considerably. His No. 
14100 quite matches a specimen from Japam i& Y^mi^ 

Eanrie No. 8111, 3rd July 1892 ; buii the rhizomes are not complete 
enough. 
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Pending the coUection of further material in the Himalaya, I have given 
up the attempt to differentiate the three forms, and I give the following de- 
scription which is intended to cover all the Indian specimens 

Rhizome more or less slender, widely creeping and branching, black, 
sending up fronds 1 inch, more or less, apart, stipes sometimes in clustei-s. 
Stipes up to i foot or more long, slender but wiry, their bases clothed with 
very dark brown large lanceolate-acuminate scales, extending a short way 
up the stipes and then becoming scarce. RhmUs with a few scnttered scales 
the same as those at the base of the stipes, but smaller, and with tufts of linear 
scales in the axils. Frond subdeltoid, bipinnate. markedly petio- 

late, about 13 pairs besides the acuminate pinnatifid apex— lower S'— G pairs 
almost opposite, lanceolate-acuminate, lowest 1^—2 in, br.^ 2 inches 
apart, all distant, Fimtiles 10—11 pairs besides the crenate apex, distant, 
patent, deeply cut into rectangular rounded segments tow^ards the base, and 
orenated towards the acuminate apex, margins scarcely toothed. 3 — 5 

pairs in a segment, curved and often forked. Sori y j inches long, very 
narrow, curved like the veins, up to five in number in lower segments and iu 
others one on each lowest anterior veinlet, pointing to the sinus tetwecu 
the segments, aud forming a row curving outwards on each side of tftc 
oosta : some of the lowest diplazoid, or semidiplazoid. Involucres persistent, 
and sometimes much broader than the mtmF 

Mettenius’s description was written from a fragment collected in Japan by 
Siebold ; it began— Rhizoma ? ended— “ indusium membranaceum 

tenerum integenimum. ’V 
Mr. Baker’s description in the Synopsis is 
238 A. (Biph) sqmmi'gerum^ Mett. • st 6 ins, or more long, stran - 
coloured, slender, with small scattered, nearly black lanceolate scales throoghout ; 
fi, 12 — 15 ins. long by nearly as broad, deltoid, lower pinum C— U ms. long, 
2— 2J in. broad pinnate except at the apex ; pinnules ins. long, -f ins. 
broad, the point blunt, the eige broadly lobed, the lower lobes | in. broad 
entire ; tow herbaceous 5 rmUs slender, stramineous, chaffy below; veins 
subflabeliate, the lower veinlets of the lobes with one or two lateral curved 
forks on each side ; sori linear, curved, falling far short of the edge, the lowest 
21io. long. Mett. FiL Ind. 2, p. 239.” 

Hab. — Oldfmm^ SiehW^ lM}iymn,^ 

Asplenium (Athyr.) Eupr. resembles A, {DipL) sqimmU 

gerum in having a black creeping rhizome, and broad ovate-kmoeolatc 
dark-coloured scales at the base of the stipes ; and also in the crenate 
pinnules. The rliizome of some specimens of the Kashmir plant is 
almost as slender as that of A. ermatum rthat of othem, and of the Japan 
9 
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aud Kumaiin plants, seems to be stouter, and sometimes to throw up fronds in 
tufts ; but there are few examples with rhizomes attached. A Japan specimen 
in KeW of A, squmlgerum^ from Hyachine, Kaurie No. 18588, 24:th 
August 1894, differs somewhat, as to the frond, from his No. 8111 from the 
Forests of Ynbari in Yezo, mentioned above, which quite matches Duthie^s 
No. 14100 from Kashmir. On the same sheet with Faurie’s No. 18588, is a 
rhizome, some inches in length, which is black, creeping and brancWng, not 
slender, with stipes in tufts ; but this is disconnected from the pale-coloured stipes 
of the mounted frond, and the stipes itself is broken. Even supposing that 
rhizcme does not belong to that particular frond, it is valuable, as showing 
that ihe rhizomes of the Japan and Kumaun plants are the same. Of course, 
great mmilariby, or even identity, of rhizome does not of itself prove identity of 
species : some other characters must agree. In the “ Synopsis J. crenahmi 
is said to have stipes “scattered, firm, erect, which implies a widely- 
creeping rhizome, but does not explicitly negative the supposition that it, like 
the Asiatic plants, also at intervals throws up fronds in tiffts. The amount of 
“ lamina in a frond of A, mmtum is much less than in eitlier the Himalaya 
or the Japan plants, and the sori seem never so long as in these : Baker says — 
“ obloi^, usually nearly straight, often double,’^ and d& iG A. sguamigenm — 

“ linear, curved* the lowest 2 lin. long.” But the involucres iu Japanese 

specimens of i, sgmmigefum are often very broad in comparison with the 
son, and, as Mcttenins said, membranaceons, tender, entire. 

I lately asked Dr. H. Christ, of an eminent pteridologist, whether he 
Goidd connect A*»guamigmm with A. creMum, giving Mm at the same 
time particulars of the recent discoveries in the Himalaya, and he replied as 
follow's 

“ J^ai le premier (A. crenatum, Eupr.) en echantillons nombreux du Nord : 
finlande, Scandinavie : plante petite : 3rd dec. stipe grcle : ecailles pen mom- 
mm iarges : ncfm, segments petit?, sores athyrioides, comts : piante 
fi*agile, rhizome presqne filiforme, faible. 

“ J'ai ia plante du Japon L Faurie 1 1,578 et 13,583 : toutes les dimensions 
doubles ou triples : plants 6 Dec. et au deta, stipe jusqii’ a 8 mill, en diamefere, 
ecalbes branes, lanceolees, nombreuses ; segments grands, sores jusqu’ 4 un 
demi-mitimetre, S'mvf*nt diplazoides, rhizome pins epais, rampant, mais il 
semble que les stipes sent en pen mtouffo et n<»n solitaires commedansla 
■ plant' dn N(*rd. 

‘‘ Ijo plus 1 rand ekjhantillon est celui de Tosa, 1. Makimo : fronde de 50 
cent, t gp. 

** Je crois que la plante de ’’ lad*' (que je n’ai pas vue !) doit re la plante 
dn Japon, mais non ia plante du Nord. J« ne nie pas !a grande affimte dds 
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deuxplanfces, efcje suis dispose de voir dans cette derniere nne sou^espec borculo 
de la premiere 

Ooionel Bedd'me lately examined along with me all the naiierial 
available in Kew, including specimens Mr. Gamble had lent me, and he c* me 
to the same ^ eonolusion as before, namely, that Dipiazium troUert (ix, 
A, sqttamigenim) k certainly A. the Kashmir plant being inter- 

mediate. The Kew bundle of Dipl, squamigerum be considers to be a 
mixture ; one specimen being ‘^certainly typical A. mmfum (tripinnate), 
but one from Japan, with very large prominent indusise may be quite a dif- 
ferent thing. ’’ I think Colonel Beddome is mistaken in styling any of the 
forms — whether crenatmi^ troitm, or squamigerum as tripinnate. No speci- 
men I have seen is so : the utmost development is that the lowest piimm are 
cut down, at the base, nearly to the secondary rhachis— one cannot even say 
to a winged rbachis. One Norwegian specimen of A. miaiimi in Kew has 
sori longer tlr^a they usually appear, and some diplapid ; but, as most of 
specimen? a j fuJy ripe, the involucres are generally obscured. 

Since tl' j above was re-written, I have again gone over the material, and 
while I .jtill think all the Himalayan material must be identified as A. sqm- 
miger My I now consider it possible that in spreading westward to Norway 
the J'^ipanese plant has lost in leui^th of sori, and become crenatimi. 

38. A. maltioaudatum, Wall., Cat. 2Q9, A. (Athjriim) mhrosnm 
J, Bm., var. 2. muUicatidat'um, Wall. (D. Jerdmiy Bedd. F. B. 1., t. 327), 
Himalayas, Syu. Fil. 489, ^4. Wall. Cat. 229, 0. E. 502, 

Diplazium umbrosum, J. Smith under Athgrhim, var. midtmudMumy Walk, 
Bedd. H B. 190. 

Punjab : .McDonell (in list of Chamba ferns identified at Kew) ; Si 7 }ila 

Meg . — below Simla King and Mr. Clarke), Blanf. in Sirmnr 

State 1883, in Herb, Hort. Calcntta. 

N,-W P. 1 D. D. DM . — Near Miissooree, Dr. G. King IWi ; 4-5010VHerscbel 
1S79 ; Sowarna NaU 4-5000', Mackinnons 1878-70, P. W Mackinnon and Hepe 1881 j 
** Mossy Palls'” 5000', Hope 1885 and 87 and 1895 ; A. 0. Hun'^ j K#U 

Valley 3-8000V Dutbie 1884. 

Disteib.— : N. Ind, CHim.) Nepal, WalUohy Sikkim and BbotanjAssaxa-- 
Khasia 1-5000'; Chittagong (in the plains of Bengal) S0 h'-^2000', 

I do not remember having seen McDoueU’s specimens from Cfiamba, but I 
believe his list to be generally correct. At Mussooree A» muUicaudaium grows 
in beds, and fertile fronds are comparatively rare, and often sparsely soriferous : 
the creeping rhizome piOTidcs for the perpetuation of the species in each loca- 
lity None of Gamble’s speoii^us from Sikkim f^eem quite the same as the 
Mussooree plant and some seem (X)nsMerabiy different, liaving longer sori, 
with narrow perslstt^nt iin^olucr^. On the Fussooree plant it is difficulr to 
find involucros, at least on mature fronds ; but I can make out that many sori 
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are dipia/iOid ; and this is evident also on some of Gamble’s specimens and on 
a specimen fromSikldm in Kew, Hook j?/. Some of Wallich’s Kepal speci- 
mens differ from the Mnssooree plant (and from each other) : others are identical 
Bakei^ at p. ^ 4 Syn. Fil, 2nd. Ed., under A.uinlromm J, Sm,, 
says A, {Dipl). OnffitJm, No. 245, is perhaps a variety. I think there is not 
the slightest doubt that A, GriffitUil, Bakeiyis identical with A. muliimndatum, 
Wall I have not myself gathered il. GriSHMi^ Amt there is abundant mate- 
rial in Kew from which a conclusion can be arrived at. On several sheets {m 
Herb. Hort. Bob., Calc.) of specimens collected by him in the Darjiling Dis-^ 
trict at low elevations, his Nos. 9006 and 9079, 1869, Mr. Clarke has written, 
Eoot-stock creeping extensively and throwing up solitary fronds : sori few, 
scattered, and few of these diplazoid.’’ These are exactly the Mnssooree plant, 
which is certainly Wallich’s A. mtiticmidatum. On one sheet of this series, 
ticketed “ A, Griffithis Baker, Rishap, 3000', Darjiling, 4-9-69, No. 9006, ” 
and named finally by Mr* Clarke, on 11-1-79, A. multicaudatum^ Wall., Mr. 
Baker has pencilled “ Madeiran umbrosum.’^ He has also pinned on this sheet 
a paper as follows : — “ Clarke, Nov. 1875, seems to distinguish. 

“ 1 Common species is (has ?) Allantodioid son. 

** Another sere (series ?) of similar structure, but white and with a scabrous 
stem andrhachis, appears to be A. umhrmmi., J. Sm., but very unlike A. australe^ 
“ Brack., from Tliwaites — not Bengal, at all 

^‘Bengal fern which Dr, King and others call A. amtrale m forme 
D. Jerdonii or GriffiMi (I think the former). These two liave creeping 
rhizomes which send up distant solitary fronds, the stipe rising through the earth.” 

I consider it quite a mistake to put this fern under Athyrium umbmnm^ a 
Madeira fern, which is quite different in shape Of frond, as well as of sonis 
and involucre— not to speak of rhizome. Specimens of A. umbrosum in 
lierbaria are generally jncomplete, and the descriptions say nothing as to the 
nature of the caudex ; but in a privately printed account of An Easter HoHdaj 
in Gran Canaria and Madeira”, 1893, written by one whom 1 know to be a 
keen observer and collector, I find this allusion to the plant — from which I 
gather that it is subarborescent, and must have a stout erect caudex At 
one waterfall ” (in the Levada do furado) I noticed A^lmium umbromm seven 
feet in length and as thick as a miniature tree.” The young plants growing in 
the Kew houses have fronds in tufts, and certainly no creeping sarmentum. A« 
umbromm hi\s always, I think, an ovate or lanceolate frond : A, midtmuda- 
iu% — b: subdeltoid frond, with the lowest pair of pinnm sometimes hardly less 
th in the neso above which are the longest. The involucres of A. umbrosum are 
described by Hooker and Baker as beiug ‘‘ large, turuid, membraDous.” Those 
of A. mtdfimud(dwn are very small and narrow^ so far m is visible. Beddome 
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gives Dipl Jerdoni, Bedd., and D. 6riffithi% Baker, as synonyms, and Clarke 
these, and also A. fpectaMe, Wall., Cafe. 237*^— -a fern which is not menfeloned 
in eifeher the Synopsk or Beddomo. 

This seems to be one of the instances in which descripfeioiis of old species are 
Ifcered or re-wrifcfeem in new books, so as to include subsequently discovered 
and sometimes very different plants, or to fife the theories of the later , aufchors-— 
a very reprehensible practice, in my opinion. 

Subgeiias — A nisogonium, 

39. A. esculentnm, Presl ; Syn. Fil 244 ; C. E. 503 ; Anmgonhm 
esciientim^ Presl. ; Bedd. H. B. 192. 

PITKJ.&B: McDbnell ; Xrfw— Trotter, twice collected, the l-pinnate 

form. 

N,«W. P, ; D. B. The Dehra Valley 1000' — 2600' : very common near water; 

T, 6*’ar7i.— Ganges Valley, Dnthie ; Kumaim — 5-7000', S. & W., Duthie, MacLeod. 

DISTRIB. — Ada : N, Ind. (Him.)— Nepal, WaUieh ; Sikkim SiiOO', GamlU j plains 
of Assam and Bengal, and Parasnath Mt, 2500', very common in Bengal. Centr. 
Prov, Ind. — Pachmarhi. S. Ind . — ^ Common in the plains on the western side, up to 
.3000' (Beddomey Ceylon. Malay Penins, and Isles. Java. Moluccas. Celebes. New 
Guinea. Tonkin. Hainan. Formosa, Hongkong. Philippines. Admiralty Isles. Samoa. 
Viti. 

Fronds either simply pinnate, and then more or less lobed and toothed, or 
completely bipinnate with the pinnules again similarly lobed and toothed, fcufe 
with a simply pinnate apex with up to 10 — 12 pairs of pinnm ; or— with only 
one or two pairs below pinnate or partly so. The simply pinnate fronds 
are probably from young root stocks, and have pinnae varying from 2| to 
5 ins. in length and from J to ins. in breadth ; but I think both forms 
of frond are to be found on the same root-stock. In large bipinnate frond 
the lowest pinnse are very distant, and sometimes simple and short. The 
root-stock is, as the books say, subarborescent ; the roots are black wiry, 
and go deep into the ground. The plant loves ditches and swamps, and 
silty soil by the edges of streams. It is very common in the Dehm Dun 
where I have seen it in large bushes on the banks of rivers, and also in 
swamps among gigantic grasses — in separate plants, growing 9 to 12 feet high, 
with caudic^ 6— 12 inches high. 

The occurrence of this fern in Korth-West India was fii’st recorded by me 
in the Oatalogue of Ferns in the Saharanpur Herbarium. 

Subgenus HBMmxcTYiJM, 

40, A. Oeteraoll, L, ; Syn. Fil. 245 ; 01 Eev. 504. Eemididynm 
Gdermh^ L. ; Bedd. H. B* 44. 

AFGHAN.— Griffith ; K%ffam Fy.— rocks overhanging Karriah Eiver ; ran . Aitch. 

■ , 1891 • ■ ■■ ■■ 

TBAiirs4Hn«, P. States ; Barauland B stations 4-7000', Gen Gatacre, 
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Kashmir : Jacquem. ; Hook. fil. et Thoms. 1848; Ollgit 8000', Tanner, 

1880 ; Astor Dnthie ; Bind and Jbelum Vys., Aitch., 1878 (?); Jhelam 

and Kishengan'^a Vys. 5{)00'and npwards, very common, Trotter, Macieod ; 'I akht-i- 
Buliman 0000', Lev., Trotter, MacLeod; Gund 7o00', Gan.mic; Ladrawan in 
Loiab, MacLeod; Barwan 5800', McDoneil ; 3500', Clark *, 1876 

PtjXJAB : Kagan Valley, 5000', Trotter, 1801; Malkandi, 4500', Duthie's 

colkctor 1897; Black Mt. 5000', Oertel, 1891. Upper Chcnab Vy. 8000', 

Bi den-Powell, 1879 (perhaps In Kashmir) ; Ravi Valley, 7000', common, McDoneil, 
1881 ; Ar«c?Z?.i-~Sarbali Valley, Edge. ? 

K.-W. P. : T* Ganges Valley : Jangla S'9000', Dnthie, 1883. 

Distrib.— : in many parts of Germany, in S\’vitzerland, the Tyrol, Hnngary, 
Dalwatla, the Caucasus, Belgium, France, Spain, Italy, Greece. It is absent from 
Suandlnavia, Northern Russia, Bohemia, and Austria''’ CBritfer<,, in European Ferns). 
Lago di Garda, Austria, Leclnge, In Britain, in all or nearly all the southern^ 
northern, and vrestern counties ; ‘‘ in Somersetshire and Devonshire ic is especially 
abundant ; in Scotland it is much less frequent”— chiefly in the West and South- 
West ; frequent in Ireland, though local iBritteny Ay/a; Palestine, Persia. Afr.: 
.Canaries, Madeira and Cape Verd Islands; Morocco, Algiers, Abyssinia, Cape of 
Good Hope. 

Genus 21. AcmTOPTEius, Link. 

1. A. radiata, Linl^ (for the type — AmsiicJmn dichofommn^ Eoishk., is 
the oldest name). Syn. Fil. 246. A, dicJwtmna^ Bedel, 0. R. 50fl. M, airM- 
tmui, Forshk. (under AGrostic/mm), Bedd. H. B. 197, 

Afghan. : Kabul-^fide Clarke in Review.” 

Punjab; Delhi .“Dry rocky places at Delhi and along the Jumna”, 
Trotter in “List”; A— Outliers of Aravalli Mts. ; ‘■abundant on north 

side of Khol Mt., between Karnll and Rewari, J, R, Drummond. 

N.-W, P. : Saharaujmr Saharanpur, Dr. Jameson (m Herb. Hort., Sahar,), 

Duthie, 1881. 

Agra Dut.% City of Agra— “ Plentifully on old walls, 8th June 1825” 
(ticket in Wallich’s writing /) : cn another ticket—" 197. A^ipUnimi radla^ 
ma— Agra, super mures, 1825 ” in Herb. Hort. Ke**v ; “Walls of City of Agra, 
8th lune 1825”, Wallich ?, in Herb. Hort, Calc. ; Jhania near Agra, Balmr. collectors 
June 1812; Moralahad D>.st.^fide Clarke in “ Review”; Jhmu i/ivf.--.Duthie, 1886. 

DiSTBiB.— : Mount Sinai, Arabia, Persia.— Cent. Ind.— Bagel khand, Ilogye 
1860 ; Cent. Prov., Tnd.— Khandwa List., A. B, Loivrw, very large ; Rajputana— Tara- 
garhHill, Mt. Abu 3780', Peuins, of Ind., in dry rocky places below 3000 ft. 
elevation (^Be/Uome in H B.); Maisur 10" long. Ceylon. Afr.i Angola, Upper 
Egypt, Abyssinia, Socotra, Zambesiland, Macalisberg, Mascaren Isles. 

A, amtredis^ Ijink, seems to me a different species, but it is not found 'in 
British India, unless siiecimeiis in Gamblers collection, “ from the outer hills of 
Bast Kepal, 1880,*' got by bis native collector, be it Specimens oi the type, in 
Gamble’s collection, from the Madras Presidency, show that the rhizome is 
^^spmetiracs procumbent, but with stipes very approximate ; scales at base of stijic 
da“k-brown, linear : scales sparsely clothing the stipe, paler, and hair-like. 




THE FERNS OF NORTH-WESTERN- INDIA. 

Including AFGHAKisTiK, tbe -Teans-Indus Pbotected States^ and Ki sbmtb ; 
arranged and named on tbe basis of Hooker and Baker's • 
otber works, with New Species added. 

By a W. Hope. 

{Conihmed from page 266 of this Vohme.) 

Part III.— THE GENERAL LIST— (contmticc?.) 

Geuiis 22. Aspibium, Sw> (in part), E. Br. 

Subgenus PoiiYSTiCHUM, EotL 

1. A. LonoMtiS, Swart-Z; Sjn. Fil. 250 ; C. E. 505. Polysikhum 
Z(??wj/w% Sw., Bedd, H. B. 208. Hook, Brit. F. t. 9. 

Tbaxs-Ind. States : Baran] 10 , 500 - 11 , 000 ', Harriss 1895 . 

Kashmir : Jacquem, and S. k, W. On Herb, Brit, Mus.) : Gulmarg and Sonamarg 
9 - 11 , 000 ', I)r. J. L. Stewart, Levinge, Trotter ; elsewhere — Giigit, and W. & S. 
Kashmir 8 - 12 , 000 ', Dnthie, McDonell, MacLeod. 

Disteib,— iV. Amer, Greenland— Bisko Bay; Brit. Columbia— Cascade Mts. 
6 - 6000 ' ; United States— Bouthern shore of Lake Superior and no;thw’ards (Kritteu)* 
Europe — North to Oentr.,more sparingly in S. Europe *, Brit. Isles — N. aud Centr. 
Scotland ; Barham, Westmoreland, and Yorkshire j Carnarvonshire ; W, and N.-W. 
Ireland, very local. Asia : Asia Minor, Siberia, Turkestan. 

Mr. Clarke sajs “ The single Himalayan specimen at Kew (JacqiiemonPs) 
has been marked A. ZmchUis by Moore ; but others hace niiitked it A. 
euMurn, H. 0. Levinge’s example is typical A. LomhitisP The additional 
localities in Kashmir, summarised above— ten or twelve in imn.ber — show that 
the plant is noli uncommon in the western and southern parts of thnt State. 
The dimensions given in tbe Synopsis, namtly, fr. 12— 18 in. I, 1 — 2 in. br., 
are exceeded in Kashmir : I have a frond from MacLeod, with narrow pinnse, 
which measures 15 in.'by 8 in,, and another 18 in. by 2 in. ; but there is a 
frond in Ms collection 28 in. in length, the breadth of w*bich I omiuted to note. 
Thepinn^ are lobed : each vein after leaving the costa branciies ; and in v:ell- 
developed fronds each group of veinlefcs occupies a shallow lobe, the ap-x o£ 
which is a mucronate tooth on the longest veinlet ; and there are smaller teeth 
at the points of the other veinlets. 

2. A. laolieneHSe, Hook, ; Syn. FiL 250 ; C, E, 506, .Pigdlckum 
IcfjchenensB, Hook., Bedd. H. B. 208, F, B. L, fi. 82. 

Kashwib: Fdgram 15,009', O.B, Clarke, No. J1105I, 4 9-W6 ; Ollglt G'>£ 

15, iW, Tauuar 1880 ; LMar above Kaxnmal 12,000', Buthie No. laiSt, Masjid 

Vy. 12-18,000', Buibie No. 16198, and Soni>41 N^a 13-14,000', Butbie No. 11128— 
all m 1898. 

Punjab : Chamha.-^'B>kn Valley, Cbeni Pass 12,000', McBonell 1893. 

WrW,P,i T, Garh ^ — Bamdar Vy, i2*13,OO0, No,*106', and Budu Glacier Moraine^ 
4^15,001', Buthie 188Sj near Janlea, under Bxikant^ 15-1 6 , 00C^, Ho,i 897, and ab^^ 
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C^nptil 14-15,000', Ko, 406, DutMe 1883 ; “ i^^umaun 0678 1 in lierb. ScMagentweit,’’ 
(note by Mr. Baker on a Sikkim sheet in Kew) ; B41am Tall^ 12-15,000', JDnthie 
Ho. SniO, 2S*-8-’84, by Hipnhang Glacier in Darma 16*17,000' an4 Knfcti Talley 
12-13,000', Duthie No. 8708 (in part), 18-9-84. 

W,— Opposite BnddM Tillage 10-11,000' and Nampa Gadh 12-14,000', 
Bnihie 1886* 

Distrir.— JL sias ; N. Ind. (Him.)— Sikkim 13-16,000', J>rs. Soo'kety IMmson and 
Anderson. 

3. A. DutMei, n. sp, Plate VI. (See Part It, p, 582.) 

4. A. marginatum, Wall. Cat. 366. A, aurimlatum^ Sw., A, 
margmatum Wall., Syn. Fil. 251 ; 0. E. 207. Folystichum awrioulatnm 
(Liuu. -onder Pclyyodium)^ var. $ margimtum^ Wall., Bedd. H. B. 204, 
HateXZVII. 

PUNJAB : McDonell, loc,? ; ShnZa i2ey.—“ Above Simla,” Colonel Bates, 

in Herb, Kew ; Bis^hir— Kun^war, fide Clarke in Rev; JTnwyrn F. Bw#.— Harrb^b, 
JEdgew. in Herb. KeW ; Dharmsala 10,000', G. B. Clarke No. 24,61,1874. 

N.-W. P. : 1\ GarK^liQ^. 1872 ; Kiddr Kdnta Mt. 8*9000', Herschel 1879, 
10-11,000', Bnthie 1879, and between Manma and Barahdt ; Ent. Bath, 7-11,000' (two 
station-^) P. W. Mackinnon 1881 j above Dwali 9,000', S, and W. 1849 ; 

Mundnl 7,000', Davidson 1876 ; Gori Talley— below Askot 3-4,000', Dnthie No. 8629, 
1884 ; Pindar Gorge— above Dwdli 8,500', Trotter 1891; Mangalia Gor 7,600', Mac- 
Leod 1803, 

Distrib.— A m t N. Ind. (Him.) Nepal, WalUoh ; Sikkim and BhoUn, 

I have not the slightest hesitation about separating this plant from A, 
mmculatum Sw., for not only the shape of the pinnae, and the cutting of 
them, but the venation is different in the two. Also I think the stipes of 
A* mmculatum, are the shorter,^ and the scales on them are pale drab instead 
of rich brown, with darker centres ; they are not m broad and ovate as those 
on A. margimtum, and they do not extend so far up the stipe and rhaohis. In 
A. marginatum, there are fibrillose or hdir-Iike scales mixed with the broad ones. 
The rhizomes of both species are erect or suberect, and stipes densely tuffed. 
A. aunmlaium is thinly herbaceous in texture, and dries a dull dark gieen 
colour : A. marginatum is very ootiaceous and shiny, with a metallic sheen 
•on the upper surface. The under surface of A, auriculatum is nearly glahroc®, 
having onl)^ a few small linear scales on the costa : that of A. marginatum 
ii always more or less covered with a myriad of very minute pellate or broadly 
ovate, short, brown, adpressed scales, situated on the veins and veinlets, which, 
without a lens, look like mere dots : but on some large fronds I see fibrillose 
or chaffy scales, like those on A. Imium, Bon (see below). The Synopsis ” 
says the lower veinlets of A. aurimlatum are in groups of three, but nothing 
as to those of A. marginatum. I fiifd that the system of venation is quite 
different in the two plants.. In A. cmMatum the veins are obscure on the 
upperside ; but they can be made out on the underside in young fronds, and 
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it 5s then seen that they are very few in a group, and that the sori are gener- 
ally placed on the short inferior veinlets of the groups which take off nearer 
the costa than the niaigm, and that these veinlets seldom, if ever, go beyond 
the sori— see Beddome’s drawing, F. S. I., 1. 120. Occasionally the sori are 
medial on a vein which reach^ the margin. In A, marginatum the veinlets 
are so numerous in the narrow groups that their number is not easily counted 
with a lens ; it appears, however, to be from five to seven, and aU reach the 
margin. All round the margin is a pale-coloured fringe, muoronately toothed 
in correspondence with the veinlets, from which feature I conjecture Wallioh 
named the plant. In A. auriculaium I see no such margin. In both species 
the auricle at base of pinnse has a distinct costa or pinnated vein; bu':< in 
A, marginaium^ this auricle is broader and has more veinlets than in the other 
species. Fin^y, though in A. mrimlatum large fronds are distinctly but 
shallowly lobed or serrated in correspondence with the groups of veinlets, even 
the smallest m A. marginatum are generally so ; and in large fronds this is 
carried so far that the frond becomes quite bipinnatifid nearly to the second- 
aiy rhachis,— the distance between the groups of veins becoming greater in 
order to admit of this. I first observed this in some of Mr. P. W. Mackin- 
non’s specimens from British Garhwal, which, when collecting them, I believe 
he identified with the simple narrow form ahd named A, awricuMum, 
var. $ marginatum j Wall, or A. aeuledum^ var. In one frond I have, 
S) in. 1. by 2| in. hr., the pinn® are merely lobed, but in the lowest pair the 
anricles are free to the midrib ; in another (apex wanting), probably 12 in. 

8| in- the seven lowest pairs of pinnse are cut down nearly to the rhachis 
into rhomboidal-ovate segments, and the upper pah’s are diminishingly cut. 
In two other fronds, 15 and 16 in, 1. by 5 in. br., the auricles are Quite free, 
and the piimse are less cut towards their acuminate apices, and towards the 
apex of the frond. Bach lobe, or segment, has a costa, and up to eight 
veiulefes on either side, which do not fork ; all run out to the margin. The 
s^ments more or less overlap each other. There seems to a small spinulose 
tooth for every vdnlet, and a larger stiff one for the princip^ vein of each 
group. But none of these four fronds is fertile. I should when I received 
them, have put the three last mentioned fronds under A. oculeMum^ Swartz, 
had not Mr. Mackinnon gathered them for A. marginatum^ and but for 
the characters given above, which agree witn those for that species. A 
specimen I have from Sikkim, collected hj Mr. Levinge, has stipe 8i in. 
long, and frond 10| in. long by 2 1 in. wide near the base, with up to eight 
pairs of distinct, toothed lobes in the pinnm, the lowest superior on the 
lowest pinnae quite free. This has the characteristic metallic sheen and other 
peculiarities above described. 





Chttv«.S9|pi C*? livh. 


ASPIDIDM MARGimTUM WalHch. 

1. From » KwTOiMm pliuiii . 1Kim*«,iiyp«r tJi* Mndir^wfaee*. 

of seale tmder am^fVcft.tfidhir 

2. Ri*ora a ICauKVa V-^ ylaai Bi*njia,'il*<nn |bw« of samne plant . 

^ilK Wlaur j^«]n«iiLs of inar|^ai»l aenl* frinn m&tr MvriJkct . 

3. i-Vam a Sikbm y3«ni. Hnna«,wiUt«n)a«^«aMn«.« of inaTgin,i»»id seal* 

tmior 'auHa#* 
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Gomg fcliTOTigh l^be collection of Ferns in the Eew Herbaiiumi, I have found 
no difficulty in distinguishing between these four species — 

1 . A, aurictdatum^Bs^dxtZu 

2. A, marginatum^ Wall. 

3. A. hatum^ Don. 

4. A, olliquum^ Don. 

= A, cmspiiosum^ Wall. 

I have gathered only the two last of these, and taking them only, whether 
in the field or in the Herbarium, I think it would not occur to a casual obser- 
ver that they were so neatly connected as to be merely varieties of another 
fern ; they are as different from each other as any two species of' the same 
genus can he. But large fronds of No. 4, as seen in a Herharimn, have a ' 
superficial resemblance in cutting to fronds of No. 1 ^ and there is at least one 
character in common between No. 4 and No. 2. Also there is one character 
common to all four species, which is that they all have aurioled pinnee ; but « 
that is the almost invariable characteristic of the snbgerius (or genus) Polystir 
chum, J take it that it was the result of No. 1 having been given the specific 
name— awncwZttte, by Swartz that species subsequently described and dif- 
ferently named by other collectors and authors, but which also were aurioled, 
were afterwards, by authors who had not gathered the plants, muted with^ or 
given as mere varieties of the first described plant, A, auriculatum. Had 
Swartz named his species after any other feature of the plant than its auricle, 
or after, say, ‘‘ The man in the street,” this confusion between the four species 
might never have arisen, and certainly could not have between Nos. 3 and 4 
at least. The chief differences between Nos. 1 and 2 have been mentioned 
above, and the distinguishing characters of Nos. 3 and 4 will be mentioned in 
their proper places. Setuming to No. 2, A, marginatum, I have to add that I 
have the simple form with fronds varying in size from 4 in. 1. by f in. br. 
to 14 by 4| inches i and one incomplete frond from Sikkim must hav© been at 
least . 20 inches in length ; in these the auricle is not free, and the rest of the • 
pinna is not very deeply lobed. The more compound form has fronds not 
longer than the other, but often much broader, — 9 inches broad in one specimen 
in Eew, from the Ratbong Yalley in Sikkim (J. D. H., Jany. 7th), and quite 
bipinnate, though the secondary rhachis is winged in the upper part of the 
pinnae. The pinnules are rhomboidal-ovate, sharply and stiffiy spined on the 
apex, and once or twice spined on the sides. 

My Chamba specimens, from Mr. MoDonell, are whole plants, with three to 
seven fronds each, and they show the plant to be dimorphous, with the fertile 
fronds considerably smaller than the toile, but with the stipes not mudi 
shorter. 
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5. A. lentum, Don, Prod. H. Nep., p. 4. mr'm&atum, Sw., ^ 
Xmum, Don; Syn. Fil. iol. ..i. mmculatum, Sw., vur. 4, tenia (sp.) Dim, OL 
Rev. 507. Poly&tkhm, aumulatum, Sw. var. S lentum, Don, Budd. H. B. 204. 
F. B. L, t. 13S. Plate XIYHl, B. 

Punjab : Cbrnnha-^MnDow^yi, In List of Ohamba Ferns iclentified at Kew; Kangra 
V. Dist»—Harrab%h, Edge w. in Herb. Kew, ex. Herb. Hort. Bot. Calc., named P. 
radicms. 

N,-W. P. : P. i>. — Sowarna Nala 4-5,000^, Macldnnons 18”8'79 ; T, Garli . — 

Bbatauli, between Mussooree au<' the Jutnna oa road to Ohakrata 4,508^ Hope 1»SS6 j 
Phedl 4-0,030', Dathie 1881 ; collected also in 1878 by HeiNChel and Dm hi * and 
ticketed by both Mussooree, as is also a specimen from H. Chase, 8,00u' elevation, 
reed. 1878 (Mr. Baker's ticket) : near Mubf ooree must be meant in ihmi casos ; below 
Mussooree 5,000', Gamble 1895 Oi-t Bhatauli probably) ; Aww/ifin— Earnganga Valley 
2,600', S. & W. 1848, Ho, 2, Aspid, radieans ; near Askot 4-5,000', and Gori Valley 
4-5,000', Dnthie 1884 ; Chipla, coll. Eamsukh (Dnthie's collector) 1888 ; near 
Lohugh^it 5,000', Trotter 1891 ; Gori Ganga Valley — Bui n 7,50ii', MacLeod 1893. 

Di&TElB.— : N. Ind. (Him.) Nepal, WalUch j Sikkim and Bhotaa, common 
Assam— Hhasi Hills from 1,500' upwaras. 

This is A, oceUatum, Wall. Out. 360, in Herb. 3823, “ Napalia 1820,” 
D. Don^s name was the first publifhed, but his description was written from 
WallioVs' specimens collected “ia.Napalise alpibus.” It is also Hoolcer’sAi. 
aunculatumy xskT. suhUpimata^ Sp. Fil., Yoi, IV., p» 11. It is strange that 
neither Don nor Hooker mention the chief distinguishing character of this 
species, which is indicated by the specific name given tc it by ( ? ) namely, 
radicans, Clarke says— This fern frequently produces a subterminel rooting 
bud on 'the main rfmhis ; thou it is called Pohjdkhtm but neither 

Baker nor Beddome mentions this character ; though it pertains bo every 
plant I have seen, though not to every frond, and neither A. aarkuhty.m, 
nor its oliher so-called varieties— i. inargmaiiim, Walk and A, obliquiim, Don— 
ever have it, so far as I kn'^w. I have a frond from Tehri Garhwal, which has 
not only a young plant with four pinnated and koriferons fronds growing from 
its apex, bub also another growing pUnbon the lowest pipnaB of all, nfarits 
apex. The buds and young apical plants are densely clothed with pale brown 
scales. The cutting of J., lentum ymns a {rood deat^ bht I think it is always 
deeper than that of A. auriculatum^ and of the simple form of A margimtum, 
and is from one to two-thirds downwards to the midrib, ex^'tpt in Strachey 
and Winterbottom’s Kijmaun specimens which, though proMerons, have nearly 
entire pinum. The l 9 b^ are obliquely rounded and pointed, vrith generally only 
one aristate tooth to ' each. I'he veins are pinnate in the lobes, two to five 
veinlets in a lobe, one or more of which forks. The sm are Email, and 
uniserial, placed on the inferior veinteb of each group, about half-kray between 
costa and margin, and the sometimes quite free falcate auricled segment nest 
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C. ASPIDIUM OBLItJUUM, Bon. 
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tibe main rbacbis bag a pinnated costa with a row of sori tn each side of it s 
involucres rather fugacious. The auricles aiv sonetimes themselves ataiculate, 
The scales on stipe are large, broad^ dark-brown with lighter margins, or some- 
times pale ooncoiorous, mixed with which are pile iibrillose scales ; and both 
kinds of scales extend np the main rhachis, dminishing in size upwards. The 
costa and veins of the piunm are, on the underside, to some extent clothed with 
small, fihiiiose' or chaffy scales, wiiicb, being inconspicuous, are liable to be 
overlooked. These are quite different in shaj)e and appearance from the much 
smaller round or ovate scales, which generally thickly cover the under surface of 
A. margtMiUiih 

6. A. oMiquum, Don, Prod. EL Rep. 5. A. mmcMumiSw. ^, 
A. ohligmm^ Don., Syn. Fii. 2nd ed, 4U3. A. autimlatum^ Don., var. S 
cmpiosa^ Wall. Cat. 367, Cl. Bev. 507. Folystkhum aurimlatum L., var* 

cmpiUBum, Wall., Bedd.'H. B. 204. F. B. I., t. 83. Plate XXVlil, C. 

Punjab; Ckam'ba-^'^^Yi Valley 7,000', McDonell ; 7,000', Trotter, Coventry. 

Simla Reg . — above Simla, Colonel Bates ; Edgew. 1SS4; near Simla 4,000' (?) Her- 
schelj “very rare within my limits and area. I have fonnd it but once, at 4,800'.'*’ 
Blanl in List. 

N.-W. P, : D. D. Jaunsar 7-8,000*', Gamble 5 Mussoorie 5-6,500', plentifnl.in 

several places on wet rocks in forest ; T. Gath . — Kiddr Kdiita Mt. 8-0,000', Herschel j 
near Naini Thl 6,000', Hope 1861, Levinge 1875. 

Bistkib.— ; N. Ind. CSim.); Nepal WalUchi Sikkim and Bhotan. Assam 
■— Kbasia 8-4,000', very common ; K. Manipur 8,500', Clarhe. 

The stipes in this species are densely tufted, slender, and, except for a few 
greyish brown scales near the base, extending a short distance up the main rha- 
cMs, are, with the rbachises and the surfaces of the frond, glabrous. The 
plants vary much in size, according to situation and the degree of moisture they 
are favoured with. 

Mr. Baker says — Seldom above | ft, high^L* the other books give no dimen- 
sions, I have fertile fronds with stipe and frond together less than 2 In. high^ 
by I in. broad, and allskes between that and a total height of 22 inches, of 
which the stipes are 8—9 inches, and the fronds 12—13 in. long by 2— 2| in. 
broad. The shape and cutting of the pinnae vary very much, from rhomboido- 
ovate, nearly as broad as long, in smaU plards, to IJ in. long by ^ in. broad, 
sharply, pointly and distinctly auricled at the base and greatly cutaway on the 
inferior side, m Urge plants. The pinnae are sometimes merely crenate, some- 
times namw and falcate, and the bamn fronds are sometimes ^arply toothed 
at the end of eveiy veinlet-. The pinna? are hardly ever distinctly lobed, and 
ocoasion^llj they are in shape almost like the simple form of marginahm. 

The system of vecation in A. oMiqmm is the simplest in the whole group^ 
and in the absence of distinct lobes to the pinnm may best be described as — 
pinnate On the costa, with veinlets forking once or twice. The venation is 
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rather obscure ; the superior veiniets, which alone are usually spriferous, often 
appear not to extend beyond the sori, but sometimes reappear near the margin 
and run out to a small tooth near the sinus where there is a trace of a lobe. 
In large pinnse the auricle has a pinnate costa and double row of sori. A 
distinguishing character of the plant, though shared with A, marginatum^ is 
its sub-dimorphism. The fertile fronds are generaliy much shorter than the 
sterile ones, which is contrary to the general habit of dimorphous ferns. 
Bometimes this may be only apparent, and be due to the sm^ier fronds of the 
previous year being persistent after new sterile fronds have sprung up ; but I 
have short young sterile fronds also. Occasionally, in large plants at least, 
young fertile fronds are seen as long as the sterile ones, which are generally in 
the majority. Whether the dimorphism be real or only apparent and not 
invariable, it is a character of the plant. 

7. A. ilicifolium, Don., 3?rod. El. Kep., p. 3 ; ‘‘Fronde pinnatManceo- 
lafca ; pinnis alternis ovato-oblongis coriaceis rigidis mucronatis nitidis 
brevissime stipitatis bi-v-tricuspidatis spinulosis subtus lepidotis at latus superius 
lobo lata auriculatis, stipite rhachique semi-teretibus squamoais. Hab. in 
Nepaiia, Wailich. 

“ Fro ns sesquipedalis, Pinnse poUicem v. sesquipollicem longses, semi- 
nuciam latm. Sori magni, superiores biseriati, inferiores imordinate 
a^ociati,” 

4. ilicifoUumy Don, Syn. Ell. 251 ; Cl. Eev. 508. Polystkhnm iU^cMum^ 
Don, Bead. H. B. 206. P. B. 1. 1. 31. 

PUKJAB : €hamda---Ki.Yi Valley: Sao Nala 3,000', McDouell; Kangra Tg, 
But, — Dharms41a 10,000', C, B. Clarke; KuUu — Outer Seordj 7,000', Tiotter; 
Bimla Keg.— ridge E. of Simla; Tbeog to Baghi 6-10,000', common; Edgew., 
Bates, Falconer (“K.-W. 13’), Gamble, Collett, Blanford, Hope, Trotter, Bliss, 
Lace. 

N.-W. P. : i?. — Jaunsar; Sosboi 8,600', C. G. Kogers; Oarhwal — Pabar Vy, 

Jacquem., Nos. 7S2 and 2258; T, UarA.-~Nag Tiba Mt., Mackinnons 1878, W. Gollan 
1881; Kidar lUuta Mt., yO-11,000', and Bok Mt., Duthie 1878; Jamnotri 9-10,000', 
Dutbio 1883; Kikishin 9,000', 0. G. Kogers 1891; Gangar 7,600', Gamble 1898 ; 
^arAtoaZ— Ramri 8-9,000', Duthie 1885; Kwnmn — R. Blink. CAspiditim piingens. 
Wall, in Herb. 1828); Madbari Pass OjOCO*, B.lk W. ; Pinsara, Davidson 1875 ; Kali 
Vy. 8-9,000', and above Sosa 8-10,000', Duthie 1884-86 ; Gori Ganga Vy. 9,000', MacLeod 
I89S. 

DlSTRlB,— : N. Ind. CHim.)i Sikkim 7-10,000' ; Nepal, Wailich. 

I have quoted Don's description m showing that the plant he described as 
A. ilicifolium, — which is Wallich’s A. pungms, Cat. 368, — had short pinnae 
merely lobed and auricled. I cannot admit that the pinnae are ever again 
pinnate as Beddome says they are, though the auricle is sometimes quite free ; 
indeed, I think Beddome would now put his more compound plants under his 
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V(j^, mmtliophyllum (sp. Erancheb) of A, amhatum^ which — opposing Baker, 
who in his Summary of New Ferns accepts it as a species— he sets up in the 
Supplement to his Handbook. 

In the ** Synopsis Filicum ” this fern is characterised as “ quite doubtfully 
distinct from some of the forms of mmuMum mSimileotumT I know no 
form of amculatum which A, ilidfolium in the least resembles ; and It 
certainly is very different from the three species I have above separated from 
it ; and Mr. Clarke suggests no resemblance to any of these, though he says 
there are intermediates between A, iUcifolmm and A. acideatum, which no one 
up to the time when he wrote had ventured to name. There is no doubt a 
great resemblance to A. rufo-barbatum Wall, in the cutting (of segments, not of 
frond) and texture of A. ilmfoliuMy and since Mr. Oarke wrote M. Franchet 
has “ rushed in ” and named a Chinese plant A. cmnthophyllum. On seeing 
the scrap of this in Kew I adopted this name for a somewhat common N.-W. 
Himalayan plant, to which I had been giving the variety names of coniortm, 
and, nfbevwaxds^ pseud’-ilmfolium. Holding to my present scheme of admitting 
no varieties in ferns except cultural ones, and not being able to see that any 
one of these three ferns is a mere form of another of them, I keep them sepa- 
ratie as species ; and I would describe A, iUcifolinm as follows : — 

“ St. tufted, often densely so, 2—“ 9 ins, long, slender, clothed some- 
times sparsely with large broad scales, mixed sometimes with fibrils ; 
Jr, 6 — 10 ins. long fin. to | in. broad; pimim subdeltoid or 
broadly lanceolate, in. long, apex mucronate, with a large 

mucronate auricle below generally nearly, and sometimes quite, free 
iu large specimens, and severed mucronate lobes above, pinnm becom- 
ing very distant and rather smaller towards the base of frond ; 
veiy coriaceous ; both surfaces naked, except for a few scales on the 
underside of the costa ; rhacMs slender, clothed with narrow hair- 
pointed scales ; veins immersed— best visible on upper side, forked 
once or twice in the lobes ; son one in each lobe, and in two rows in 
the auricle, large in proportion to the size of the segments. 

Blanford was sceptical as to the clainr of this fern to specific rank, and 
considered it an alpine form of A. mideatum^ graduating into A. mfo-barbatum ; 
but he evidently included ii. mniJiophyllum, . 

8. A. acaatllOpliyllTIIll Franchet, in Bull Bot. Soo. France 1885, 
28; Baker in Summary of New Ferns, Ann. Bot., VoL V., No. xvhi. 
Pdlysticbum acuUatim^ van acanthophyllum (Franchet), Bedd. Suppt. H. B. 
43. PlateXXIX. 

Punjab: Ramra Mfc., f rotter in List; near Ohittabat, Gataera 

1888 ; Dalhousie 7500', Ravi Vy, SOOOVHcDonell, “ Cbamba^’ J. Marten 1898 1 

■^8 ' ' ■ 
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Kangra Vf. Dat— BbarmsOa 5600', Trotter j Kull% 6-8000', Coventry ; Simla Beg.^ 
Simla, Rope 1871 ; Hat Mt 9000', Oheog Forest 8000', Mabdsu 8000', Gamble 1876-78 ; 
Forest above Balsun, Colb tt 1877; Simla 8000', common, Blant in List (tinaer A. 

*‘bipinnate forn’'); near Masliobra 7000', and Theog. 8000', Hope 1886 ; 
Bighi 9000', Trotter 1887,; Simla— Jako Mt. 7700', The Glen and Mashobra, Bliss ; 
B%hi Forest, Bliss 1891 ; Haiengar Forest 8000', Gamble 1898. 

N.-W. F. ; B. B. Jaunsar— Katbi^n 7000', and Mandali Forest 8000', Gam- 
ble 1891-98 ; T. -9000', Lev. 1872, Batuni 7000', Gamble 189S; Eumam^ 

Kh&ti 7200', S. & W, 1848 ; “K^li Vy. 7-8000', and near Sosa 8-9000', Dnthie 1884-86 ; 
BanknrI to Kh4ti 75-8000', trotter 1891 ; Gori and Eamgang^ Vys. 7-8B00', MacLeod 
1898. 

Bisteib.— J im: H. Ind (Him.) , Sikkim 12,000', Lemnge^s colh. 1882. China 
— Yiinnan, Belamy, ' 

I noted this fern, as having a distinct individuality, when at Simla in 1886 ; 
and when at Kew in 1888 I found a poor specimen or two, from Yunnan, 
named as above, which seemed to be the same. The stipes are always short — 
often much shorter than Beddomes length, 8 — 4 ins. The pinnae are never So 
short and simple as those of A. ilicifolinm. The fronds seem seldom to grow 
straight up, but curve sideways : Trotter describes them as— ‘‘ sickle-shaped, 
radiating, spreading-out on the surface of rocks, and connecting rufchlarlatum 
with ilwifoUum” Sometimes the fronds are bent like the upper part of a note 
of interrogation (?) I think it necessary to give this frpnd specific rank in 
oidar to prevent i. . being said to pass into rufo-barhatum, to 

which it is totally unlike in everything except shape and spinosity of the 
ultimate segments. 

9. A. TliOlJasOEi Hook.; gyn. Fil. 251; 0. R» 508. Polydichum 
Tlwmsm Hook., Bedd. H. B. 206, Y, B. 1. 1. 126. 

KasHMIE : Pashdna 6500',. Winterbottom 1847, Ho. 81 ; Chittap6,iii Vy. 75-8000', 
Trotter ; Euhtioar, W. S. Atiinson 1872. 

Punjab; C'7i«?ft&d:---Upp'©r Ch6uab Chiri 10,000', Baden-Foweli 1879 ; Ravi 
¥y., Cbatri Forest 6000', McDoneU 1882; Sacb Pass 7500', Rdvi Vy.— -Barmaur 7000', 
and 9000', McDonell 1885 ; A"?(2Z«.-Babbu Pass 10,000', Trotter 1887 ; Simla Reg, ^ 
ridge E. of Simla, Matitoa to Hatn Mt., and Ennawar, 8-10,000', T. T.; Bates 
Gamble, BIanl/Hope,1:'rotter, Bliss, Lace; Simla— Tbe Glen, 6-6500 Bliss 1890. 

N.rW, F. : B, i?. Jaunsar, Beoban 9^)00', Heiscbel 1879, Mrs. Sladen 1880 ; 
Lokandi 8-8500', Manddli Forest 9300', and ]p.r5ma 9600', Gamble 1891, ’98 and '94 ; 
Miissoorec, Dr. Bacon, Butbie 1877. (Tbese tWo last are probably from Tehxi Garb ; 
1 have never seen this species from in or near Mussooree.) T, Garh. 7-10,000', Lev- 
ingc, Mackin.nons, Butbie, Gollan ; Brit, Garh. above Ramrl 8-9000', and near Sudri 
Fass 11-1^,000', Butbie 1885 ; Ralam 12,000', Tola, Eilkot, and near Bwaii 

B..^W./By4nfi-^Kali Vy. 9-12,000' (5 stations) Butbie 1884-86; Pindar Gorge— 
near, liwali 8000', Trotk)r 1891 ; R^ganga and Gori Vys. 5-10,000', Macleod 1898. ■ 
Bisteib.— : Thibet— Indus Ty., Shayok, 7-SOOO', T. T. N. Ind. (Him.) 
Sikkim O-lSjOOO', * 


K.E.Brovm adS«. 


ASPIDIIIM ( §POLYSTICm3M)AGAKTHOPHmUM Fra^liei,. 

1. Part of apltot,, nalni-al siac. i'Snsma, eabw-ged 30 iiaan 

2. Pinna., enlaxgea 3 aiam. .. *■ Scale from the h»si of the stipes, eniarjaa 3 litun. 

5. Sc4i» from ra^cliis, ciflar^ed Siistfa. 
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I oannoli see much^ if any, resemblance of this fern to A, Preseottiumm 
Hook ; though Mr. Clarke says the two species are no doubt very close, and 
Colonel Beddome that A, Thomoni is very near the smaller forms of Pm* 
coUiamm^ and that it is very probable that they are only varieties of the 
same plant (name not stated). PrmoUiamm is a comparatively large fem,, 
■and grows to dense bushy thickets ; it is very scaly all over, shaggy almost. 
A. Tkomsoni is a small plant, growing on rocks, or on rocky ground in foMt, 
but each plant separately, so far as I have seen. The largest pknto of A 
Tfwmsoni I have seen are Mr. Collan’s from Nag Tiba Mt. in Tehri Carhwal, 
one frond of which is 17iX ins., and it is just as much A, Thomsmi as is 
the smallest of all those cited above. But there is difference between some of 
these ; McDoneFs from the Sach Pass in Chamba and Buthie’s No. 101 from 
the Ganges Vy. have stipes and rhachis almost glabrous, and quite a different 
cutting of frond from that of most others — ^like some one’s mr. dlpim of A. 
Pmmttiamm from Sikkim ; and some at least of the sori of Duthie’s plant are 
nephrodioid. These cannot, however, be darkens var, gradlis (Lastrea gradlk 
Moore), for that is said to have fronds smaller than those of typical 1. Thom- 
^mi, whereas Duthie^s is a large plant with fronds 10 ins. long by IJ ins. 
broad. Another form has broadly falcate and auricled pinnm with sharp teeth, 
much cut away at the base on the lower side ; while another has straight, 
almost dimidiate pinnm, and segments spreading on both sides ; but these are 
intermediate forms, and the habit of all is alike. 

lA. aculeatum Sw. is attributed in all the books to the Indian 
Region. The Synopsis says— “Hab.— Throm bout the world ” ; but 
gives as a synonym A Don Wall.), wfc' jh 

“has the rachis densely clothed with reddisli-brown‘‘fibrillose scales,*’ 
and we are left in doubt under which of the three varieties it recognises, 
namely « 4. lobatum^ Sw., $. A, mtdmtum^ Sw. and ^ A. angulate 
Willd,, A. sqmmsum ought to be placed. Prom the fact that var. 
B is given in the Synopsis as a variety of A. acuUatum Sw,, *. 0 ., as 
a variety of itself, I gather that the species 18, A. acdea^um Sw., of 
the Synopsis is a theoretical conception of the authors* ; but it ought 
to have been given a distinctive specific name, instead of being 
fathered on Swartz, mA I mulimggesi metaphysical kypothdica^ or 
thmetka., or some equivalent name, to indicate that the plant has no 
existence in nature. Swartz did not include A, lohatum under A. 
mvleatum^ but gave it as a sej^rate species, with only** Arngiia *’ as 
the habitat. 

Mr, Olarke says A. aculeatum Sw. (var B of the Synopsis) is very 
<^DDmon in the Himalaya and Khasia, alt. 8,000' — 13, 000'; and he 
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gi?es A, Tufo-iariatum (ap*) Wall. Cat. 369, as var, 2 (out of 6 
Tariefcies), and says it is common from Kashmir to Bhotan, and 
also in the Nilgiris (but not from Khasia). Beddome, in his 
Hand-book, Polystichum amleatumSw^ is found ‘Hhxoughont 
the Indian Region on the mountains,*’ (also throughout the whole 
world) ; and he gives (among 7 varieties) var. j rufo-larlatum 
(Wall. Cat. 869), F. S. L, t. 121, with habitats^ — ^‘Mgiris and 
Western mountains of South India ; Himalayas, from Kashmir to 
Bhotan.’’ 

As to the other varieties mentioned in the Clarke gives ^ 

his var. 1,“ Mata (sp.) Engl. Bot., t,1563. Fronds narrowly lanceo- 
late; pinnm hardly pinnate, the lower secondary pinnae sessile or 
deourrent. Throughout the Himalaya, but much more rare than -4, 
mdmtum type.’’ Beddome quotes verbatim from Clarke, but omits the 
final remark as to rarity. These authors appear to limit the distribu- 
tion of J., lolatm to the Himalaya. 

Var, 7 angulare, Willd., of the Synopsis is not even mentioned by 
Mr. Clarke, and this seems to have led Colonel Beddome to give merely 
Nilgiris and Western mountains of South India ” as the habitats of 
his var, a angidm (PresL, Newm. 173), which he thus describes 
** Lax and of thinner texture ” (than of what ?), “ pinnules smaller 
more numerous, orbicular, rhomboid, mostly auriculate, the serratures 
setiferous rather than spinulose.” t.l 22. This seems to apply to much 
of the Himalayan material which Clarke seems to have consid 0 *ed as 
typical amleatnm^ but which is sSl quite different from what is considered 
as A. aculeatnm by European botanists. 

Clarke’s var, 3 semiferiiUs (base of the frond fertile, upper J barren ; 
Sikkim : not very common), which is adopted by Beddome as var. ^ 
semifertile, is probably merely a local form of one of the soft Himalayan 
plants. 

With var. 4 mucromfolium (sp.) Bl, — Beddome’s var. x mucromfolia 
Bl.,— I need not concern myself, as it is not said to grow in I^orth- 
Westem India : nor, for the same reason, with Clarke’s var. 5— Bed- 
dome’s var. ■») — Mmstatum (sp.) Bl. Clarke’s var, 6, seiosa, Wall. Oat. 
371 — Beddome’s var. 9 I give below as a distinct species ; and 

Beddome’s vars. » , anomdum and Travanccricum, do not concern me 
as they have not been recorded from N. India. Other two plants given 
in the Synopsis as synonyms of A, amlsaium, namely, A. Ivdvjosum 
Kze., and i. Hook., I shall give as good species under 

the first of these names. 
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Turning again to the three individual plants mentioned in the 
Sl/n(T^ varieties of the imaginary oomprehensive species 

No. 185 A. mulmtum, 1 find some difficulty in ascertaining their 
distinguishing characters. Swartz’s description is 

^^frondlbus bipinnatis, pinnis pinnatis, pinnulis ovatis acutis sub- 
falcatis ciliato-spinosis, subtus pilosiSj raohi pleacea, stipite 
strigoso, Smith britt. 

Polypodinm amhatum^ L, 

Fdiypdmm setif&mm. Forsk fl. acg^ ar. 

Pluk. ph. t, 180. f. 1 . 3, Moris, p. 14. t-3. f. 15, 
(Schkuhr L-c. t. 39.— W. M.) Europa. Arabia, Cap. bon. 

spei.” 

This shows clearly that the fern Swariiz described had ciliate spines on 
the pinnules, and therefore was soft and not prickly ; but the rest of the 
description is too vague, and the only substantial difference m his des- 
cription of his A. lobatum pinnis apprmmatisF Swartz seems to 
have done little more than transfer Linnaeus’s plant from 
toAs^wimm; butWilldenow, only two years later, interpolated in 
Lmngeus’slist A. andfromhis descriptions of that and A, 

amleatum it is clear that under the new name he recognised a fern 
with a more compound cutting and a laxer texture than he saw A^ 
amleaturnhski. He, however, gave only Hungariaas the habitat for 
A. mgulare^ whereas now it seems to be a very widely distributed 
species. 

E, J. Lowe, in British Ferns, 1891,’^ the latest authority I can 
find says:—* A, mulmtum Sw. — Pinnules stalklets, with acute 
angled or wedge- shaped hatos ; whilst in A. angidare the pinnules 
are stalked and their bases obtuse-ar^led. In A, muUatum the fronds 
are darker and more shining, stouter and more leathery in texture, 
and the habit of the plant is more erect.” Mr. T. Moore, who 
considered them distinct species, said the chief differences between 
the two were— the obtuse angle of the stalked pinnule of P.anguh 
lare^ and the acute-angled, or wedge-shaped ba^e of the sessile 
pinnule of the more divided states of P. aculeaium. Mr, James 
Britten, in “ European Ferns,” says:— “So far as our experience 
goes they are not often found together, but they contrast yerj 
effectively with each other when planted in a rockery,, the stiff 
upright fronds of P. towering above the softer and more 

drooping ones of P, mtgulareF To a sheet in the Kew Herbarium 
(general cpllection) marked in Sir W. J* Hooker’s handwriting— 
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Iretei, D. Hoore,'' and also, in pencil-^'X Emmi^ Memedkte 
between aculmtum and angukure^^* is pinned a note written by D. Moore 
■as follows 

« After considemble attention to Aipidmm lohatum and A, aouUatum, I 
cannot think them distinct species, though I find they are stiU retained as 
such by persons who have no doubt had equally good opportunities of judging. 
Consequently I shall only state my own ideas on the subject at present, when it 
appears to me they altogether depend on their places of growth for the slight 
characters which distinguish them; Whenever I find the species growing in 
warm ^ady situations, it assumes the habit of aouleatum by having the pinnule 
slightly petiolate and generally larger. A little further up the mountain glens 
it becomes lobatum ; and when it is fofind very high the pinnules are 
scarcely divided at all. A. angulare is equally common here ” Ga Ireland ?) 
“and a very distinct species, I should say there were only two species, A. 
Matum or acuUatum^ whichever you like to call it, and A. angulare, both 
rather variable, but their varieties are easily traced to the original.’* 

I uncbrsband Mr. Baker now to agree, sukatantially, that A. hMum 
is merely A. milMum in a less developed state ; thongh in the “ Synop- 
m " he said that the last maitioned plant is le^ coriaceotis than is the 
other ; and I therefore think I may safely allow the of A. 

lobatum, as an Indian fern, to depend upon the existence there of A. 
actileatum. 

Dr. H. Christ, in a monograph— “Zes diff^entesformm de PolysMwn 
mhcawn(L.sub.Poli)podio),I^Orh^pmm^ et Lem I)kpermn,y 
eompris Les variim Exotigues, published in Bull. Bot. Soc. Suis^, 

livre ni, 1893, has taken quite as wide a view of this group of Polys^ 

tidmm as any of the botanists who have written of Tnrliati fems ; bat 
Ins treatment of the subject is too deductive for me ; it seems only to 
deeprai the haze in which the subject has been euvdoped by the profitless 
efiiwt to bring tc^ther under the speoific name aaileattm, given by 
Linn6, severd plants which ate abundantly dinting;. 


^ — — vr* UUJU3 jgAVUjP 

IshaU, in the first place, divide it according to texturei, into “coria- 
ceous ”, hard and tough plants, and “ herhaoeons”, thin and soft pW^ . 
and having thus cleared the way, I shall see whether any subdivision of’ 
there two cat^ories is necessary. I can find nothing I feel justified in 
calling A, fouleaium, but much that I cannot say is not A. 

A. Teatme vary coriaceous. 8p, TJ. 

11. A. sq[TiaiTOSUm Don {mjo-barbatum WaD. Cat. 369) ; Syn. Ml 
252, under A. amleatim Sw. A. aculeatum Sw., var. 2, rufo-barbatuni (sp.) 
WaD., 0. E. 609. PolysH^um c^leatum Sw,, var. f rufo-barbatwn Wall 

Bedd.H.B. 20 ?,M&I,,t. 121. 
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I hazard the following as a new and complete description of this species 
Elants isolated, or united in tufts. St. densely tufted, forming a thick 
rootstock, thickly covered at base with long linear bright chesnnt scales 
from 1 and 2 in. L, gradually succeeded upwards by laige broadly-ovate 
acuminate scales, with more or less broad dark-brown centres, the 
scales further up resuming the pale self-colour of those at base, and 
becoming mixed with the pale-coloured long and narrow scales or 
fibrillae which in diminishing size clothe the main and prtial rhachises 
and costa. Ft. lanceolate-acuminate, sometimes broadest near base, often 
2 ft. 1., rarely 2| ft., by B— 9 ins. br.*— average breadth perhaps 6 
ins., always bipinnate : pnn. always broadest at base because 
ainicled, very gradually narrowed to the quickly acuminate apex, 
always though shortly stalked, distant at base but becoming crowded and 
imbricated towards apex : pimiL 12 — 18 pairs, all distinctly stalked except 
near apex of the frond, close and often overlapping each other at base ; 
in miplest form — rhomboidal with a curved apex or ovate-aemninate, 
entire and out away towards the base on inferior side and always broadly 
auricled on superior side, sharply and stiffly toothed at apex of pinnule 
and auricle and hardly toothed elsewhere except obscurely on the superior 
side above the auricle, in less simple ferns the pinnules prolonged and more 
or less lobed or pinnatifid with sharp stiff teeth on each lobe or segment 
on both sides, the lowest of all pinnatifid and sharply toothed ; up to 
1| in. long, and cut down nearly to the rhachis with several (up to five) 
pairs of narrow segments ; all lobes or segments furnished with hard sharp 
mucronate teeth, never merely aristate ; Texture very coriaceous, frond 
heavy ; upper surface glabrous and shiny ; lower-covered on veins with 
small pale-coloured fibrillm and occasional shorter and broader minute 
scales : cdour greyish green ; ven. otecure, best seen on underside : 
4^(5 groups on each side of the costa, pinnate or forked in the lob^, 
reaching almost to the margin : scri large, crowded, and ultimately extend- 
ing across several veinlets, absent from centre of pinna?- and apex of 
pinnule, but occasionally found on auricle ; receptade consisting of 
numerous persistent fibres in a bunch ; woZwijs large, cucullate, persistent, 
stalked, with dark centres (the sporangia when ripe spreading widely 
beyond the edge), veins of involucres radiating and connected by scalari- 
form veinlets. 

Don^s description, though perhaps fuller and better than those he wrote of 
some other specie, seems either to have been thought insufficient or to have 
been disregarded by subsequent authors, which must be my excuse for writing 
a u w one. I will, however, give extracts to show that it does not apply to 
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A. muhatum Sw. ‘He says—** 6. A. sgmmsum^ fronde laBceolata bipinnalia : 
fololis piimisque alterrjis sabsessilibiis obloago-ovatis mtioroHafe rigidls glabris 
niiiidisque.’® ■ , . , Polypodinin spinulosiimj Hamilton M. S., nee aliorum. 

. * “Erons ampla, rigida, tecto aspera/^ Don’s fern was, iberefoWj 
Hpianafee, mneronate, rigid, smooth and shining, but rough to the touch. 

Punjab : 6000' McDonellj Kawjfa !?««!?.— Dharmsala 6000', Trotter 5 

6— 8000', Coventry ; Mandi State TOGO', Trotter Simla Reg. 6600'— 8000', 
common, Hope^ Gamble Blanf Butbie, Bliss, Lace. 

H.-W. B. : i?. B. Hist . — Jannsar 5500' and upwards, Sundar L^, C. G. Bogers, 
Gammie j Mussooree 6-6500', very common ; 1\ Garh. above Bba^dm, BntMe’s colln. 
1870, Ganges Vy. 7-8000', and Pbedi, Dntbie j Kumam — common 6-8600', Sv & 
Hope, Davidson, Trotter, Macleod. 

Distkib.— JL iia : N. Ind. Caim.>~NcpaIj Sikkim and Bbotan. Assam — Jakpbo, 
Jit.; Kobima 6000', Gkrlie. 

Oocsasionally the whole of the mles and fibrils or stipes and rhachis are 
brown and not rnfous, faded perhaps. The cutting of the ultimate segment 
the coriaceous shiny nature of the frond, and the stiff mucronate spines 
sufficiently distinguish this species from the other Himalayan plants which 
have been called JL. amlmtum and A. ungulate. The plant produces numerous 
fronds annually, grows to large bushes, and is evergreen in spite of frost and 
snow in winter. Sori are generally wanting on the lower third or quarter of 
the frond, but often also on the upper part. The involucres sometimes over- 
lap each other. 

I cannot follow Clarke and Beddome, when they say — ** frond usually 
reddish.” The rhachises and costae are covered below with the red beard from 
which Wallioh named the plant ; but the small fibrils on the veins are not 
enough to colour the surface of the pinnules, and the upper surface is either 
quite glabrous, or has only a few fibrils oh the costa. 

I think what Clarke calls A. OGuleatum, var^ 1, lolatu (sp4 lugL Boi, 
must be the very narrow fonn of A. sguarrosum of which I have ^cimens 
from the Simla Region, Jannsar, and Tehri Garhwdh The pinnules are small, 
simple, ogival at apex, very close together, and imbricated,' and are less dis- 
tinctly stalked than in the normal form— reduced to lobes in the upper part. 
The scales and fibriUse are brown rather than rufous ; and the texture is rather 
thicker than in the type, and the fronds dry a brown colour. In all other res- 
pects the plant is identical with the present species, and is antithetical to the 
so-called A, hdaium of European botanists. 

B, Texfm Jwrhamus. 

12. A. angular©, Willd. Sp. PI IBIO V. 257 “ ^rondihm Mpinnatis, 
pinnulis oblongk subfalcatb mucronato-serratis sursum auriculatis, infi-ma elon- 
gata subpinnatifida, stipite rachibusque paleaceis. IF. Habitat in Hupgaria. 
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Stipes tri— vel quadripollicaris paleaceiis. Raohis umversalis alque parMa 
lis paleaoea sed pales tenuiores. sesqui-vel bipedales bipianafcse, 

Tinm fcripollioares et longiores. Pinmlm oblongo-subfalcatse aoutae basi 
mneatse STKsuni acute anriculatae, semtse, serratiiris mucrouatis. Pinna m- 
fima saperior reliquis longior pinnatifido-serrata.- subrotnndi. Afifiae 
A. aculeate sed praster formampinuularumprcecipuejinnm^iufimapmmti- 
fida et babitu laxiore diversum. W.” 

Kashmir: ChUtapani Vy. 8000', Trotter; Dardpura 5-7000', and Aud’rbug 7000', 
MacLeod ; Pir Panjab and Gulmarg 7000', Gammie 1891. 

Punjab : Hamta Black Mt., Kalim Gali 8000', Diitliie 1888 ; near Kala- 

pani 6-7000', Trotter 1890. — Chctmha — McBonell, comm. 1885 ; above Ghamba town 
7000', Blanf. 1886 ; KuUu 6-8000', Coventry ISO! ; Blnila Reg, — Simla, eastward to 
Hatu Mt. 4.8-8300', ^ope, Blanf.’, Bliss ; Basbahr Forest 8000', Lace. 

N.-W. P. : D. D. Jaunsar 43-8000', Brandis, Dutlue, 0. G. Eogera, Gamble ; 

Mussooree 6500' and downwards, very common ; an the Diin (Valley) — Nalota Kh61a 
2500' or more, Hope 1880 and 1891, some very large ; T. Garb.— Nila Vy. 11—12,000'? 
Huthie 1883 ; Sahlra Forest 7000', Deota 5000' and Bamsu 6000', Gamble 1893-95 \ 
Kumam—neB^T Karim 6200', and Haini Tal, S. and W, 1848, and Hope 1861 ; Ealam 
Valley 11-12,000', Duthie ; Lobughat 5000', Trotter; Eamganga Vy. and elsewhere 
5000', MacLeod. 

BiSTEiB. — N. 4" Oentr, Amer, : common. .c4.n« : near the Black Bea ; N, 

Ind.— 'Sikkim; Assam— Kbasia. 

After haviug renewed acquaintance with the living European plant, and 
having gone through the specimens of it and from all habitats, in the Kew 
Herbarium, including the British collection of the late Mr. Thomas Moore 
which shows what a wonderfully variable species it is (without taking into 
account mere sports and abnormal developments), I find I cannot definitely 
separate from A, angulare any of the Himalayan material which has been placed 
under that species. But I will indicate where diiferences occur. In my own 
collection I have, from North-Western India, 32 sheets, on which are 36 speci- 
mens, some of which consist of 2, 3, and even more fronds, besides unmounted 
duplicates. 

1, As Some of the Himalayan specimens have no broad ovate 

scales on the stipes — such as the European specimens all have : many instead are 
clothed near the base with long linear-acuminate scales, which pass into* mere hairs 
higher up, and along the rhaohis. These scales and hairs are generally dark- 
brown or nearly black, but occasionally they are of lighter, dull-brown 
colour. I have, however, seen hairs on a few British specimens. Some speci- 
mens have large, broad, ovato-aGuminate, hair-pointed scales, mixed with naiTow 
linear-acuminate scales, which become almost hairs on the rhaohis : the broader 
scales are bi-coloured, but the very dart-brown colour of the centre seems to 
belong to the upper surface, and the under surface and nan'ow margins are 
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pie ; iilie narrower soales ate algo, sometimes at least, bi-coloiired. The soaks 
of the Europan plant, whether broad or narrow, are generallj pale, self- 
coloured, or if M-oolonred merely with a darker shade 'towards the centre* 

2 . EaMt ef plants. The Europan plant has fronds with comparatively 
short stout stipes, thickly clothed with scales all the way up, forming a stout 
' compact crown, from which very numerous fronds spread out at a greater or 
less angle from the perpndioular. The Himalayan plants appear to have 
comparatively few fronds, generally with long stipes which quickly taper off 
and are not densely clothed far above their bases ; but sometimes stipes are only 
6 in. long to a frond 22"— 25 in. Tong by 9 — 10 in.^ broad. Growing on steep 
ground in forest, as they generally do, the fronds of the large plants (or of the 
large broad form), being of lax habit, 'bend downwards, and are sometimes found 
overhanging and dipping their tip into the rills which ruu down the rocky 
hill sides. The fronds vary much in size and shape, even in the same station. 
5 ins. to 6 ins. isa common length for the middle piiinas of » frond, and the ■ 
lowest pinnse are often nofe much reduced ; a lanceolate frond is rare, and then 
the lowest pinnce are , not mere atuncles. I have the upper three-fourths or so of 
a frond I gathered in the Dehra 'Dun in 1880 ( why now incomplete I cannot 
recollect) which has pinnae fully ■ 9 ins. long, and this portion of the frond ' 
iS' 23 ins. long. Fronds from Mussooree, 5-6000^ alt,, reach to 34 ins. 
Tn length by nearly 1 ft, in br^dth, unstretched, beside stipes 13 — 15 ins. 

' or 4 ft; in total height. But I hiave, also from Mussooree, , other fronds, of 
■ mature, plants, fertile, with simpler cutting, which are less than 1 ft. high,, 
including the stipes, by only 3 ins. broad. All sizes between these extremes are 
met with. The British plant rarely, I think, has fronds over 6 T^^s. broad. 
Tlie latest specimen, from Jaunsar, the hill tract of the Dehra Dun district, is 
Gamble's No. 26616, April 189B_: a frond and incomplete stipe, the frond 38 
in. by 26 in., and part of stipe 21 in., total over 5 ft. high. The pinnules 
have up to ten lobes. The plant is very soft. Dr. Christ says this is mr, 
datjanemeoi A, amleatum, Pilicine Warburg, Monsunia, Bd, I, p. 77 . 

3, Cutting of fronds andpimm The pinnm are always distant, or dis- 
tinctly separated ; and the pinnule so also, and distinctly , stalked. ' In the 
large, broad, form the pinnseam very. 'acuminate, ' and even caudate ' but in 
thesmalkr they taper regularly from base to' tip, as in the European plants 
The pinnules vary in shape from — ‘‘-short ovate-acumhmte with a broad auricle 
^ in. long to Jin. broad, lobed on the front and toothed on the back/’ to — 
“ falcate, I in, long by | in. broad, lobed though unequally on both sides/' and 
to “ narrow, falcate, acuminate, f in* long, by only 3 ^ in* broad at base across 
the auricle.” I have never seen the auricle free ; and the longest pinnules 
are seldom cut down nearly to the costa ; whereas the European plant is 
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■somefcinies tripinnafce at base of pinnules. There seems to be an aristate 
tooth, or awn, to each veinlet; but the awns are never so long as in the 
European plant, and they therefore seem stiffer ; they are, however, really soft. 

13. A. lUGtUOSUm, G. Kunze in Linnea, ¥oL 10. (1835-36) p. 548 ; 
‘■‘t 103. A^ lmtuomm^ Kze,: rhaehibus stipiteque fronde breviori nigiis- 

oenti-paleaoeis \ftonde lanceolato-aouminata, bipinnat^, coriacei, pwms alternis, 
petiolatis, longe attenuatis, sursum auriculatis ; pmmlis trapezio-ovatis, sub- 
falcatis, muoronatis, basi sursum auriculatis, deorsum truncata cuneata decur- 
rentibus, arristato-serratis ; reniformibus glabris/’ 

mulmium^ Sw., Syn. Fil 252 ; A. Tms’-Simmse, Hook., Sp. Fil. I?. 
16, t.CCXX. 

Kashhib v Jhelam Valley 3500' ; Ohitapani Valley 75—8000^, Trotter 1888-89 ; 
Jhelam Valley, 5 miles from Rampur 4500', MacLeod 1 891 ; Upper Chenab Valley, 
6500', McDoiiein893. 

Punjab: Hazara Trctter in MS. List of Punjab Ferns. -Eayi 

Valley, Obanju 7000', and near Tisa 7000', McDonell 1882. 

Distbib, — iV. California. Asia ; N. Ind. Assam— Mausnoiai, Griffith^ 1885 ; 

Khasia— CheriB, Hk. & Tb.-^Japan — Island of Tsus Sima, in Straits of Corea, 
WUford ; Yokohama, Biohins, 

On seeing Mr. McDonelhs Ohamba specimens I thought them quite different 
from A, acuUatum ; but it was not until many years later that I found them 
to be identical with a specimen from Fatal, collected by Buchanan, which is 
ticketed P. luctwsum^ Kze. Then I had the privilege of a perusal of Dr. 
Ohrist^s monograph on Fclpsikhum mdeatum ; and I also saw MoDonell% 
later collected specimens from Kashmir which were ticketed A. Tsm-Smeme^ 
and I wrote to him on the subject. He replied that he had got the name from 
Colonel Beddome, who, on seeing those and other specimens of Mr. McDonelPs 
Kashmir coUections, wrote as follows: — ‘‘Aspidium — Upper Chenab Yy., 
^A. Tms-Simense, Hook.; 5gured and described by Hooker in Sp. Fi^, in- 
cluded by Baker in Syn. Fil. under acideatmi. I call it Folystichum acickainm, 
var. Tsus-Simense ; it exactly corresponds with the Japanese specimens. iNew 
to British India.^* ( Now, I rather think Mr. McDonell referred to Colonel 
Beddome after I had called his attention to the plant.) 

On revisiting Kew I have seen that on the cover which contains many China 
and Japan specimens of A- Tsus-Simense Sir W. J, Hooker wrote in pencil — 
^‘ 20. Tsus-Simense luctuosum, Kze., not Pappe,’^ In the Synopsis both 
these names are given as synonyms of A. Sw., though |in the Sp. 

Fil VoL IV., p. 16, A. Tsus-Simense k given as A. No. 20, and nguredas 
such on Plate CCXX, On the Herterium working Copy of t^e Sp. Fil Sir 
William Hooker has written — If the same as imtuosum^ Kze, I fear it is too 
neax actdecUum,^^ Oa p. 19., under A. mttlecdiimj Sir Willhm wjtote, in ink, 
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“ an P. Imtuosum, Kze.” ; and, again, “ luctnosum, Kze. is the same as my 
No. 20 A. Tsus-Simense, v, n. 20.” 

Christ places A, ludmsum as a var. of 6, P. lolatum, and says of it 
Distinct, from its deltoid form, not elongated, and with a frond the lowest pinna 
of which are the longest. The frond is borne on a bare stipe, of one-third to one- 
half the length of the frond. Throughout ien outre') the scaly covering of the 
rhachis consists of black, long, and very narrow scales. The basal scales are narrow, 
blackish. The plant is of less height (pins basse), the pinnae (pinnnles T) are slightly 
auricled, sabsessile, decurrent (except the superior basal pinnule which is broadly 
stalked^ stoutly toothed, but not aristate. 

“Kunze's name, relating as it does to the black covering of the plant, very well 
indicates its peculiarity. 

** Southern Africa; Bo8chberg,-<McOwan), Drakenberg (Eehman, 7204yV 

Hooker’s descriptiiou of A. {Polyst) Tsus^Simmse is bug and minute. As 
to Ealitat he gives only the Island of Tsus Sima ; and he adds*— I find no 
described species to accord with this. The scales of the caudex are singular 
in shape and peculiarly black; the upper portion of the fond is pinnated, 
the rest regularly bipinnate, the lowest pair of pinnse deflexed.^^ In the Kew 
Herbarium, on the same sheet with Dickins’ specimen from Yokohama, is a 
larger frond with ticket — Polystichum luctmsum^ Fern Bush, British 
Kaffraria, May 7th, 1861, W. D^Urban.^' Opposite this Sir William Hooker 
has written in pencil — “ black hairs on the rachis— hence true luctuosum of 
Ksse., in Linn. 10 p.’V Another sheet from South Africa (a plant with caudex 
and four fronds in a tuft) has two tickets, one written by Baker (?) — Aspidmm 
luctuosum^ Kze., No. 11, Natal, Buchanan ; and the other, Buchanan’s own 
ticket, is (reed, 8/69) ‘‘ 11. A very fair specimen — natural colour well pre- 
served” (it is pale olive green) : “Grows in same bush and similar places 
with Aspid, of which is oar ordinary type, only not at all so 

plentifully. If only a variety, it is a very marked one. But is it indeed so ? 

14. A* setosum, Wall. Oat. 871. A. aculmtum^ Sw. var. 6, setomm^ 
Wall. Cat. 371, 0. E, 510. Folystichum aculeatum, Sw, tw, e setosum^ Wall., 
Bedd.H.B. 209. 

K.-W. P.: JBrit, and T. Qarhwal — 8000', P. W. Mackinuon, April 1881; Kumaun^ 
R. Blink. ^^6 Wallicb, in Herb. Hort. KeWf near Khati 7700', S. & W. 1848 ; Pindar 
. Gorge— Khdti 7000', Trotter 1891. 

DiBTBiB.— .Am : N. Ind. CHim.>~.Nepal, WallUh 1820 ; Sikkim. 

This plant is not mentioned by Baker, either in the ^ Synopsis^* or -in his 
“ Summary of New Ferns.’* Clarke, while giving it as a mere variety of 
A. mdeaiwn.^ says 

“ This seems to me more worthy of specific rank than many other species of 
jpolystichuni retained by Mr. Baker. The series is not merely defined by being 
fibril! ose on the surface of the frond beneath ; the whole set is remarkably uniform 
in cutting ; the frond is large, long*-lanceolate ; the primary pinnse numerous^ 
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dose feogethei, nearly parallel to each other ; the secondary pinnse nnmerousj close^ 
very distinct, all remarkably like each other. Nor are there any connecting forms 
between the Tar. and any other form of A. amleatum,'''' 

Beddome's description is 

Lower surface of frond with very fine-fibrillse, rhachis with very long scales as 
well as fibrillsB, pinnules small, quite entire, except the spinulose apex, or with 
very inconspicuous crenatures to represent the usual lobes ; sori apical, on the lower 
veinlet of the forked or pinnate vein of the segment (or what would correspond to 
the segment where the pinnule is entire).” 

Clxrist puts this fern as — 4, P, lobaiutn^ var* setosum, Wall,, and says of 
it ; — 

** This plant is very remarkable for its scaly clothing j not only is the rhachis 
clothed with enormous principal scales, yellowish and pellucid, oval or round, 
which even attain in the upper part of the frond the length and breadth of 
8 millimetres or more, but all the parts, with the pinnules, are upon the two 
faces covered with numerous thread-like scales Qiairs), which are flexible ” (wavy ?), 
*‘one long, and golden in colour, which gives to this magnificent plant 

a very rich appearance. The frond is of the largest size (70 centimetres), the 
pinnules numerous (up to f^O in one pinna), lanceolate, toothed (?) like a comb 
decurrent, scarcely stalked, almost toothless, only the lowest of the upper row* 
Which is much larger than the rest, being deeply cut. The texture is flaccid, 
membranous.” 

Excessively damp forests of Sikkim, Himalaya on Senclml 8000' 
(Gamble 8041) and-9000' (aammie>” 

Both Clarke and Beddome say that only the lower surface of the frond is 
clothed with long fibrilte, Christ is right in saying that both surfaces are so 
clothed. I have not seeu this fern growing ; but, judging from herbarium 
specimens, it seems quite distinct from any other species of the group,. A 
specimen collected in Sikkim, alt, 5000', by Sir J. D, Hooker, Las, besides 
the long straw-coloured hairs, lai^ ovate-acuminate dark-brown scales all 
along the main rhachis. Some other specimens have similar scal(^, but pale- 
brown in colour. A specimen from Wallich, in Herb, Bmtlmn at Kew, 
has very large broad scales up the stipe, brown with darker centres. 

1§. A. Presoottiaiium, Hook. Sp. 4. p. 22., t. 223 ; Syn. Fil 253 : 
C, E. 510. Poli/stidium FrescoUiannmf Wall., Bedd. H. B. 210, 

AFaHAN. ; Kuram Vy.— 9-10, OOOV Aitch. 1879. 

Kashmir : Col. Tanner ; Gnlmarg 10,000', Lev, ; Pir PanjAl 11,600', 

Trotter, Gammie ; 8angam Valley, 15-14,000', Duthie 1895, No. 13589. 

Punjab; ATazara— Khlg4n Valley 9000', Dr, Stewart; Sach and Drati 

Passes 10-12,000', Baden-Powell 1879 ; Kavi Valley.— Satrnndi and above it 11-12,000', 
and Cheni Pass 12,000', McDonell ; Eohtang Pass 15,000', and Jalori Pasp, 

N. 10,000', Trotter j Chandra Valley, 11,000', Trotter ; Simla Jubal 

State, Ohor, Mt*, Collett ; Sirmnr State 9-10,000'. T. T. ; Hatu Mt. 9,6-10,600', Edgew, 
Bates, Collett, Gamble, Blanf., Hope, Trotter, Bliss ; Bashahr— near H4rang Pass 
12,500', Lace. 
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N.»W. P* : Z>. I>. Da^^.-'Jaunsar ; Ohachpur Peak 10,000', Gamble 1893, Ker^ua 
9500V Gamble 1893 (on sheet with A, Thomsoni') ; T. 10-16,000', (ten stations) 

JDutbie 1879— 83 ,* Brit. Dombitia Gadh 9-10,000', Duthie 1886 ; Kumam--- 

Wallich ; above Tola 12,600' and near Milam, S. & W.j Palam Yj, 11-13,000', S, k W., 
Trotter i Finsara 10,000*, Davidson; Dhauli Valley H-15,000', Dnthie 1881 ; near 
Findari Glacier 10-11,000', Trotter 1891. 

Hbpal, W.— Nampa Gddh, 12-18,000', Duthie 1886. 

Disteib.— : N. Ind. (Him.)— Nepal ; Sikkim and Bhotan. 

Clarko’s aud Beddome^s descriptions of ^^4. Prescottianum are better than 
that in the Synopsis in that they mention the fibrilte or narrow scales which 
are mixed with the large broadly ovate«*cuminate scales on the stipes and 
rhachis. On the-rhachis the scales get narrow and smaller, and the fibrillm 
more hair-like. The fibrillse are found on the surfaces, perhaps more sparing- 
ly on the upper than on the lower. The cutting of the frond varies of course 
with the size ; bub, with the exception mentioned below, I cannot find any 
specimens ou which the pinnae are “ even pinnate,” as Beddome says they are ; 
and yet I have fronds, gathered by myself on Hatu (or Hatugarh) Mb., which 
are up to 27 ms. long by 4 ins. broad, though 18 by 3 ins. are the 
maximum dimensions given in the Synopsis, The habit of the plant is well 
described by Blanford— ‘‘ abundant on Hatu, growing in dense masses, on 
the hill side between 9,500 and 10,500 ft,’'— in the open, chiefly, I should add. 
The rhachis may be weak, as the Synopsis says ; but the masses on Hatu Mt. 
Blanfojrd speaks of (as I have seen) are composed of stout upstanding plants ; 
the fronds support each other, perhaps. Formal fronds of old plants have 
from 36 to 40 pairs of pinnse — generally about 40— cut down to a winged 
rhachis into 8 — 10 pairs of elongated rhomboidal segments which have 4 or 5 
pairs of ariatately toothed lobes. Beddome’s figure is from a young plant, and 
does not correspond with his description. 

I have a beautiful little frond from Kashmir, Duthie’s Ho. 13539 above- ' 
meitioned, stipe (incomplete) about 3 inches, frond 10 in. long by 2 in. broad, 
uuexbended, bipinnate, pinnules stalked, distant, rather bluntly and shallowly 
lobed or toothed, scales and fibrillm as of P, Fmcottianum, with numerous 
pinum iif which most are again pinnate. Small as it is, it is mature and 
crowded with sori ; and had I more material like this I should be inclined 
to make of it a separate species, from the distinct bipinnateness, the great 
breadth of frond in proportion to length, and other characters. 

Another form, notably different from the type, is that of Duthie’s speci- 
mens Fos, 2215, 5159, and 6240, from Tehri GarhwM, British Garhwal, and 
West Fepal, which has stipes up to 10 or 11 inches in length, very regularly 
shaped ovate-lanceolate bipinnate fronds 15— -18 ins. long by 4^ — 5 ins. broad ; 
pinnse distant, abont 30 pairs below the pinnatifid apex of the frond, pinnules 
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broad j falcate, sometimes amioled, aristately tootheds deonrrent below and not 
sfcalkedj lowest upper the largest, about 15 pairs b^ida an acuminate pinnati- 
jdd apex. The scales and fibiillse are those of P. PuBcotUamm, This is a 
remarkably elegant and graceful fern. 

16. A* BakerlaBUm, Atkinson MS. ; B^er in Hook, Ic., 1. 1656 ; 
Clarke and Baker in Journ. Linn. Soo, XXIY., 41 4, A. PmmUiamm^ Wall., 
var Bahmam (sp.) W. S. Atkinson MS., C. E. 510. PI. 66. PotydtkMm 
PreBmttimum^ var. B Bakeriana (Clarke) Bedd. H. B. 210. 

Kashmir : Marbul Pass 11,000', and Sind Valley 12,000', Clarke 1876 y Pir Panjal 
11,600', Trotter 1888 ; Sarpat 10,000', McDonell, MacLeod 1801. 

Punjab : Chamha^'Bmi Valley, below Cheni Pass, 10,000', McDonell 1882, 1886 ,• 
Kangra Vg,, near Dbamsala 11,000', 0. B. Clarke 1874 ; -Seoraj, Trotter 1887; 

Simla Ohor Mt., Herscbel 1877 (Nephrodium Brmonimnm on ticket) Jalanri 
Pass, Edgew.; K^n4wax 11,000', T. T. 1847. 

K.-W. P.; T Kid4r K4nta Mt. 9000', Herschel 1879; Damdar Valley 9-10,000*, 

Dntbie 1888 ; JTitwaitft— Kaphini 10,000', grown at Almora'*', S. and W.; Pinda, 
Gorge, and Dwali to Pburka 9000', Trotter 1891 ; Gori Ganga Valley, 10,600', 
MacLeod 1898. 

Bistrib.— : K. xnd. (Him.)— SikMm. 

Clarke (whom following Beddcme) says— frond truncate at the base but 
I find that all the fronds Gamble and I have are tapering, and even dwindling 
downwards to auricles. This species seems glabrous on the upper surface: 
A, PfeBGoiUmum is slightly fibrillose. The sori sometimes look nephrodioid, 
SiTBGENus Ctetomim:, Pebsl 

17. A. faloatum, Sw., Syn. ML 257 ; 0. E. 612. Cyrimitm fika- 
tm^ Sw., vm. j3. Oaryotidmm, Wall, Bedd. H. B. 211, P. 8. 1., t. 119. 

KjiSHMiR ; Jbelam Valley 8600', Trotter 1888,* Jbelam Vy.— Ohakoti,Kishenganga 
Vall^, and Titwal, MacLeod 1891. 

Punjab.— T rotter : “ cut from a plant in pot, at Abbotabad, in pos- 
session of Major Dempster, 4th Sikhs, who said it had been transplanted from near 
Natiagali 7000', where It grew in quantity; {7^m6a— McDonell Trotter in 

List) ; 65-8000', Trotter, and Coventry ; Simla Bates ; below Simla to 

north 4500', Gamble; “very rare. The one or two localities are rocky ravines be- 
tween 6 and 6600', ' Blanf. in list. 

N.-W. P. : i>. D. Dist— Jaunsar ; Deoban, Vicary 1888, in Herb. Sahar ; 7000', 
Brandis 1881 ; Missan 7000', Gamble ; Mnssooree, T. T. 1846, Dr. G. King 1871 7 ; 
DntMe 1877 ; 5000', Maekinnons 1878 ; 6.600', Hope 1881 and 1887 ; 6000* J. W. Farrell 
1895. T. Ganges Vy., between Betwari and Dangalla, and Kiddr Kdnta Mt., 

Duthie 1881 ; «T, T, 1846 ; Dwali 8200 and near Khati 7800, S. & W. ; Hope 

1861, Davidson 1875; Pindar Go]^, Trotter 1891; Gori Valley,— Bain SGOO', 
MacLeod 1898. 

Distrib.— Asia ; Ind. Or.— Sikkim and Bhotdn, 8—8000' ; Assam— Khasia 
84000', not common. 8. Ind.— Hil^ri% at the higher elevations. Japan. China. 
Sandwich Islands. ^9, A/r.—Oafiraria, Katal, Madagascar. 
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The Synopsis gives 0 A, mryoiidmm, Wall, but adds—** It is impossible to 
separate onr two varieties satisfactorily/' Clarke gives A, caryotideum as a 
synonym. Beddome does not give A. falcatum as an Indian plant, and says 
it differs only slightly from B, mryotidmm. The N.-W. Indian plant seems to 
bethelatteivwMch.is very commonly cultivated in Great Britain. It loves 
water and shade— in the Himalaya. Mr, Clarke's Ho. 17656, from Assam, 
Khasi Hills, has very long, narrow, falcate and toothed pinnae, 7 ins. x i in. t 
one frond has pinnae 5 in. long, by only 1 in. broad. 




M PERNS OF NORTH-WESTIJR^ 

laoluding Afghakistan, the Teans-Ikdus Pbotbotkb States, mnd Kashmie: 
arranged and named on the basis of Hooker and Bakery's Mlieum^ and 

other worksj with New Species added. 

By 0. W. Hope. 

{Continued from page ABO of this Volume.) 

Past IIL— THE GENERAL LIST.— (oon^mw^d:) 

Genus 23, Nepheobium, Rick 
Subgeuus Lasteea, PresL 

1. N. ariStatum, Sw. (under Aspidium) ; Aspidium {Polystkhum) mV 
tcdum^ Sw., Syn, PiL 255 and 498 ; 01. Rev. 511. Lastrea arktata, Sw. (under 
Asp^ium)^ Bedd. H. B. 220. 

Kashmie s mr . affinis^ Wall. Oat. 870, Trotter in List : “ collected in two places.'' 

Punjab: Saoh Ndla 8*8600', MoDonell, Bukam N41a 3600', MoDonel, 

1885, in Herb. LeTinge. 

N,-W. P. : /id Hooker on sheet in Herb. Kew, without ticket t no 

yhizome. 

Disteib.— : N, Ind. (Him.), Nepdl, WiwterMtom *, Sikkim and Bhotan 
4-10,000'; Assam— Khasi Hills 8-6000', very common. Burma. S. India— very general 
In forests of Madras Presy. Malay Penins. and Isles. China. Japan. Philippines. Pcly* 
aesia. Australia. iSl A/r. : Natal. 

I do not recollect seeing Trotter^s specimens from Kashmir ; but I assume 
that they are the same as MoDonell’s specimens from Ohamba, which seem to be 
quite typical aristatum^ though there is no rhizome. In his Supplement of 
1802, Colonel Beddome says of Lastrea ajfifdsz-^'^ A vary variable species 
and the caudei is sometimes creeping and sometime erect s** but I maintain 
that this is a physical impossibility, and that such a diference of oaudex consti- 
tutes a speoifie difference, 

Aspiditm msammm (sp.), Kuhn in Linnea, XXXVI, 108, from Sikkim and 
Assam {fide Clarke), seems to be very iR^inot. On specimens of this in Herb, 
Kew is found the abnormal growth mentioned under Ptetis gmdnaufita^ 
Eetz., as being due to the fungus Tapkrina comthcervi^ Qimh. 

2. N. COHiifolilim, Wall. Cat. 341 (under Aspidium). Aspidium 
(msiattmif Sw. var. 0 coniifolium^ Wall., Syn. Fil. 255, Asjddmm 

Sw., 0. R. 511. Lastrea coniijolia^ Wall, (under A^tumJ^ Bedd. H. B. 230. 

N..W. P. : Kumaun, R. Blinkworth zjide Wallich in Cat. 

Bistbib , — Aiiai N. Ind, (Him.), Bhotan ; Assam— Khasi and Gaxo Bills 
Burma— Tonghoo, jPansA. S. Ind. z on the West^ Mis. Ceylon. Malaya. China— 
Tunaan, Manooch 1884. 
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The tjpe sheeiis in Kew are the oxdy spedmens I mn find to ?oiioh fair the 
entiy of Knmaun as a habitat for this fero. Wallioh^s entry in the Oatalogue 
Is “ 5141 Aiipidmm cmiifoUum^ Wall, in Herb, 1S2S. 

1, Napalia 20,, 

2. Knmaun E. B., 

B, 1. Neelghiry, Nofcan 1826, 

and a ontting from the Catalogue is posted on the dieet, on which also is a note 
by Sir Willfem Hooker, — “ E, 1. 0,*^Aspidium ariMum^ Sw., Wallicb, w. 
emifolia/^ And there are several other sheets, agreeing, so marked by 
Mr, Bentliam. These sheets are all the very finely cut decompound fern whioh m 
got eastward along the Himalaya, and in Assam and Burma, and in &)utli^a 
India, and whioh seems to me a very distinct plant from F, orkMurn* The 
softer texture seems a distinctive character. In the Synopm Mlkttm it is 
aaid:-^** Dr. Thwaites agsigus to 0 an erect caudex, and regards it as a good 
species.” The late Mr. George Wall, in his Catalogue of Ceylon Ferns, N ot^ 
p. 5, says : — “ Aspidium {Polystichum) mmfolium^ Wall, having an erect 
caudex, seems speoificsdly distinct from A. amtMum^ a smaller plant with a 
creeping rhhsome.” 

This and the preceding species are among those on the border line between 
FdysiiiAum and Lastrea^ which Beddome has removed to the last-named genus. 
Though they are the most compound of the Asiatic Fdydichtms^ Colonel 
Beddome has, th^fore, placed them at the head of the list of Imirm^ before 
the simply pinnate species, and made them aseparg^e section — ^Indmnm 
rmiform or orbMar, texturo moro or hm cmaceom*^^ Under Aspidium 
Baker, ^ Nephrodium SikkimemSf 0, B. Clarke, Mr, Baker, in his 
Summary of New Perns, of 1891, says ;— •** Like A. porium this ^nds on the 
line between .Aspiditm and N^hrodium^ whioh I should not in a new book 
keep up as genera,” Ce., I understand, as separate genera. Colonel Beddome, 
in P. B. I,, t. 127, treated this fern as Sk Polydudhvmf and Mr. Clarke said 
Mr. Baker preferred Beddome^s picture of the involucres to the specimens when 
he referred the species to Aspidium^ In his Handbook, Colonel Beddome gave 
Ladrm SihMmmm (Bedd, under and said the involucre was 

■;reniform. ' 

8. N. ilrtipes. Hook. ; Syn.FiL 26 ; 0. R, 518. Lasirm Mrtipes, Bl 
(under AspuMtm)^ Bedd. H. B. 232 = A^itm atratumy Wall Cat, 880, in 
part, 

Kashmib : Ghantamula— Tangdar Forest, 6300^, McDonell 1891. 

Punjab : Chamba^ McDonell ; Siwla Begim — Kaiengarh Forest 66-7000', Gamble 

m$, 

N.-W. P, t D, D, Jannsar, Chtohpur 7000', Gamble 1892, Ohdchpur Valley 
6000', DutMe 1898 ; T, 0arh, 9000' ; J?. Oark 6-7000', P. W. Maokinnon 1881. 
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Bisteib.— iV, Amer,: W. Indiei— St ?mcent iST. &, Smitk^ No, 789 (m Herb, 
Sabffir,> : N,, Ind, Nepdl, Walliehi Sikkim and Bhotanj commons 

Assam— Ehasia, 4-6009', commons Kobima and Jakpbo, 66«7000^, €, B^ Clarhe» Mani- 
pur— Keyang, SOOO's Dr. Q, WatL S« Ind.— NilgiriSs &c. Ceylon* Burma. Malr.y<^.. 
China— Yunnans 1898. Polynesia. 

MoDonelFs specimen from Ohamba (which I do noli possess) has abonO 21 
pairs of disfcincb pinnae, culi down to the rhachis ; pale brown scales 
on undeveloped fronds and base of stipes of old ones ; traces of shed^ blackish 
hair-like, scales on rhachis ; mere traces of involucres ; pinnse hardly enlarged at 
base. Gamblers ptot from Jaunsar has about 20 pairs of pinnae enlarged at 
base by longer, rounded, lobes on both sides; Other specimens I have had 
from 20 down to only 10 or 11 pairs of pinnae besides the suddenly -narrowed 
pinnafcified apex. A specimen from Darjiling, which Mr, Levinge marked as 
being typical, has stipes 12| in., frond 15 in. by 10 in., with only 13 pairs of 
pinnae which are nearly 1 in. broad. The number of sori on a group of veins 
(or segment ) varies in this specimen from 1 pair, near the apex of a pinna, to 7, 
or even 9 paira, about the middle. Five pairs seem' about the maximum on the 
narrower pinnae of other specimens, . 

Nephndium Mriipes, Hook., is Aqddium Urtipm^'^mm, Enuin« PL Jav., FiL 
148 ; and it is said also to be Aspidium a^rato, WalL, Cat. 880 ; butl find that 
of three sheets in the Wallichlan collection, in the Linnean Society’s Herba- 
rium, one (named i. airaf.um. by Wallich himself) is iT, pctralkhgmnmum, Kze, 
(iV. Wall. so k another— not named by Wallich. 

The third sheet, named by Wallicb Aspidium atratorn, Naplia 1821,” is 
K hirttpes : the specimen is 16 in. broad, but it is incomplete : one-fourth or 
one-third of the frond is missing ; there are 12 pii*s of pionae— up to 1 in. br., 
out down ith, more or less : veins 4-5 pairs in a group ; segments with a beak ; 
scales long, narrowing upwards, very dark brown, to black high up. The veinlets 
in JV. IdrtipBS are all simple and stop short of the margin : th<»e in iY. pmdklfh 
^grammum are all forked, and they' project beyond the maigin, forming 
small teeth; and the segments ate not beaked.’’ In the British Museum 
Herbarium there are many spcimens of JF. Mrtipes named A. atrdum^ (by 
Wallich himself ?) : none of these are from the westward of Nep^l ; and none, 
I think, are iV". my next specie. 

4. N. QaniMei, m sp.— Plate YII. : (iS^'Part II.,' p,: 5 

5. N. gracilesoens Hook. ;■ Syn. Fil. 262 ; 0. R. 518 ; Bedd. H.'B. 
284. 

N.-W. F. s 7. Phedi, E. of Landour, 4.-6000', ButMe 1881. 

Distbib.— : (Him.), Nep^l aud Sikkim 6..8000', not common,’’ C\ B. ClaTU) 
Assam— Griffith % Khasia 4000; plentiful, <7. B, ClatU. S. Ind.— Clarke and 
Beddome, Ceylon, Java, China, Japan. 
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I have two plants of this from Mr, Duthie, one without a tiotet» bufe both 
aroj I believe, from the Tdiri Garhwal locality. Both are sterile. They are 
tufts, on an apparently erect oaudex. The stipes are glabrous ; and the veins 
are distant and simple. Some stipes are longer than the fronds, Clarke maM 
three varieties besides the type : the Qarhwdl plant may he his mr, dmpim, 
which Beddome, in his Hand-book, thought might be a distinot species, hut, 
in the Supplement to that work, retained as a variety. In their Supplemen- 
tary Note on the Ferns of Northern India, read before the Linnean Society 
Brd November 1881, (Joum, Linn, Soc. XXV,) will be found desciiptions of 
five varieties or forms, (including the type ?) of this species, introduced 
thus:-— 

“ Varietates et formas a 0. B. Clarke sub unica specie enumeratse, 
ex sententia Beddome 2, vel 8, ex sententia Bakeri 8 vel plures species 
bonas constituunt: sed species a Baker propositae cum species 
Beddomeinon conterminae sunt. Sequitur enumeratio formarum^ — ” 
for which I must refer to the paper itself. In his Summary of New Ferns ^ 
of 1891 Mr. Baker does not allude to this joint paper, but merely says that 
Mr. Clarke in his original paper of 1880 describes three Himalayan varieties. 
And Beddome, in his Supplement of 1882, refers to Clarke and Baker’s Joint 
paper only by implication, gives two varieties besides the type, and Feparafces 
another as a distinct species. I have not seen this fern, or any of its varieties 
growing and as none of these authorities has given a habitat for any of 
them west of Nepdl, I might say no more than that the fern I give here is 
quite distinot from any other on my list, and that it is new to N.-W. India, 
In this, as in many other cases, I consider the mode of vernation all important ; 
and— notwithstanding the statement in the Synopsis Filietm — I find that 
in all the specimens named N, grmlmms^ Hook., and mt. decip>wm^ this seems 
to be the same, namely — ^rhizome decumbent or horizontal, slow-powing, 
throwing up fronds in tufts, and dying off behind, probably annually, A. 
glandtdiferum^ KiW".., is undoubtedly a distinct species, for it has a widely creep- 
ing and branching, slender, rhizome, which I should think must continue to 
throw up fronds at intervals (of distance) for a whole growing season at least, 
and in a moist climate, probably without cessation, though the hinder part 
must also continually be perishing. Mr. Clarke called this fern N» repmituhm 
E. sp., until he found that it had already been named and described. 

6, N. oalcaratiun, Hook. ; %n. Fil, 274. Aspuiium mlmratum Bl. 
En. Fil. Jav., p. 159. - 

N.-W. P. : Brit, Oath , : Bliaxnskil, near Parewa, Kotal Eange, about 8000', Coll. 
I n 4 yat (native collector), June 1902, No. 2604S of S^ranpur Herbarium 5 iV, 
Forests, E. Thompaon 1870. 

DiSTEiB.— JF. India to Ceylon, Burma, Hong Kong, Philippines , Kalaccas . 



220 JOaENAL, BOMBAY NATURAL HISTORU SOCIETY, Vol. XIV. 


Mr. Thompson's speohaen in Eew was nat N. calmrabm^ Hook., by 
Mr. Baker, but Mr. Clarke afterwards marked it “ typical faldlobmn,” wbidh 
Mr. Baker gives as a synonym oi eckaratum. The plant recently found in 
Garhwdl agrees fairly well with the description in the “ Synopsis,” which is as 
follows ! — 

“ /Sf. densely tufted, stramineous, villose above ; fr, 1 ft, 1., 8—6 in. 
br. ! pinnm spreading, 2-4 in. 1., | — | in. hr., cut down two-thirds or 
more to the>rhaohis into oblique, snbfaloate, linear- oblong, acute or 
blunt lobes j crfew dark-green ; rhwUs villose ; tsxtwe villose or sub- 
coriaceous ; under side more or less villose ; vemlets 3-6 on each side ; 
mi medial ; mvoi, glabrous, persi'^''nt. Hk. Sp. 4, p, 98. N.fcddkbum, 
Bk. Sp. 4, p. 108. 

Mr. Clarke does not give A> eckafottm as a species, but instead sets up 
iV. ciliaitm, <i. B. Clarke (Aspidium oiliatum, Wall. Oat. 861) «== N. serimm, 
J. Scott, Syn. Fil. p. 494 ; and he also gives, as a separate species, N.fiddloium, 
Hook., which he says differs from N. (Lastrea) cedearata, Bedd. F. S. I., 
t. 246, and from Blame’s Javan Asp. ecAcarcdvm, in the aurioled stipe, the 
cutting, the venation, the sori, and the involucres— in almost every par- 
ticular, and — it might be added, in the colour, which in N, faidlsbum seems 
to be pale green. 

[No fern oorr^ponding to i\r. preojiiww. Baker, with erect caudex, 
tufted stipes, prominent glands at base of pnnse, and bwer pinnae 
gradually reduced, is found in N.-W. India, so far as I know. "1116 
specimens in herbaria so named as having been found in that re^on 
all belong to the ner^ two species, Nos. 7 tmd 8.] 

7. N. repeas, nl sp.— Hope Plate VIH. {see PSrt IL, VdL m, No. S, 

p. 686). 

Add, under DrSTBtB.— Assam— .Shillong, C. B. Olarht Nc. 14663, 6—1887. 

Ohain— Ynnnan A. Henry 10094, presented to Kew 1900. 

8. N. xylodes, Krmze in Linasea, XXIV. 281 (nnder A^sidiim ) ; 

N. prdlixum, Baker, 6, N. tyhdes, Kze. {nnder Syn. Fil. 268 ; 

N. proUxim, Hk. and Bk., C. R. 516. Lastm otMhedes, Kze., var. 0 fyMss. 
&e. (under Aspidium), Bedd. H. B. 240. 

Punjab : Man^i State, near Deblu^ 5000^, Tfotter* 

N.-Wa P.: D, west of Mussooree 5000*, MadEianoBg ISTSsTO; 

T, MsEtargadfe, 6000^, Gamble 1898; B, Xwmmn^mm 

Baiw Talg WSgram Money, Hope 1861 ; Almora SSOO*, Trottef 1891; Kot-Ganti Bidge 
8500*, MacLeod 1S9S. 

0IOTEIB,— : H; Ind, Sikkim, Lminga 18TL S, Ind.— 

Oeylon. 

Kunze named his plan* xyrndts ; but in the “ Linnwa" two pages further 
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OBj he lefemd to it as -4. tyloi%^ and subsequent anthons perpetuated the mis- 
take. Moore, in the unpubMied MS* of his Index Filmm^ noted the 
mistake--as Mr. Baker has shown me. 

Kunze’s long description of Asfpidium xyMes shows clearly that it is the 
comparatively rare Indian plant, with sori close to the costa. The rhizome wm 
unknown to him, and he had not seen a complete stipes. Be calls attention to 
the callus at the base of the pinna, which is much longer than the ** gland 
in N, ocMhodes. He says of this callus— “ adhuc saepe neglecto, Insignem . • 
Hinc ultimo proxime affino nostrum differt : fronde firmiore, supra nitida est, 
excepta costa supra, glabra, basi abrapte contracta ; soris non conjunctis, nee 
margine approximatis, ad costam productis, indusiis magnis, glabris, venis 
omnibus apice inorassatis, rhachi subtus stipitisque glabriusculis sen glalds.*^ 
The gland or callosity is not visible on the upper aspect of the frond, and the 
pinna appears to be attached to both it and the rhachis of the frond. That the 
“ callus ” is remarkable, as Kunze said, is shown by the fact that in some 
specimens it is all that— below the perhaps single pair of leafy auricles— 
is left down nearly to the caudex to represent pinnae. In other speci- 
mens there is just the merest trace of lamina besides the callus,^^ But I am 
bound to state that a specimen in the Levinge collection, collected by him in 
Sikkim in 1871, has butterfly auricles on the incomplete stipes. Anoth^ small 
plant got by Mr, Levinge bdow Darjiling shows a section of an upright 
oaudex. 

This species grows to a very large size, as is shown even by the in(X)mplete 
specimens I possess and have seen. The breadth of frond in specimens found 
by the Messrs. Maokinnon to the w^ of Mussooree is as much as feet ; and 
the stipes is more than 2| feet in length. The pinnm are sub patent, the 
lower few pairs becoming depressed,— the lowest pair very much so, and nar- 
rowed at the base, though the medial pinnm have the lower s^ments consider- 
ably longer than those above : width of pinnm up to Ij inches. Kunze says— 
“Stipes, quam int^rum non vidi, dt rhachis basi saepe pennam anserinum 
<n:a^itie cequnfc/* The rhachis of one specimen I have is in. br, (where the 
pinnae suddenly cease), as flattened by pressing ; and the aurided part below 
that point — split to facilitate drying in the press — broadens downwards until 
one-half is J in. and the other f in. wide, and these are not quite flat ; so that 
the drcoinferenoe of the rhachis near its base must have been more than in., 
and the diameter about *4 in. The size of the stip^ I cannot estimate. 
Mr. Trotter’s specimen from the Pnnjabj h my possession, is very different in 
size, but yet is unmistakably the same plant ; it is only 2 feet 1 inoh in total 
height, the rhachis aurickd (or glanduliferous) almost to the caudac, which is 
eredi, with stipes tufted : the frond onfy 8-7 in. hr., and the pimiR oniy about 
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J in. Mr. Trotter said, in his Ferns oi the Punjab,*’ (printed for private 
ciiculation), under Ladrm ocfdJwdes, Kze. — “ The Punjab form is mostly w* 
tylodm (Kze.) Hbk, p. 240, with the basal pinnae suddenly (not gradually) 
abortive and reduced to mere auricles.” His Eumaun specimen (in my pos- 
session) is a frond about 15 in. 1. by 7 in. br., with pinnee up to f in. br., and 
there is no apparent stipes, the glands, k representatives of pinnae, running 
down close to the caudex, which is erect with tufted stipes. ^ 

It is curious that the intervals between the auricles or glands in this species 
decrease in length near the caudex, in my large specimens at least, instead of 
increasing as is the normal habit of a fern. The pinnse are cut down five- 
sixths of the half width, thus leaving room for only one pair of veins to approach 
those of the adjoining segments below the sinus, where they merge in a 
thickened web which strengthens the base of the sinus. There are from 8 to 
15 pairs of veins in a segment, according to the size of the frond, all simple, 
and very conspicuous ; and all except the upper one or two pairs are soriferous 
for half the length of the pinna, the apices of segments and pinnae gradually 
becoming bare. The sori are small, closely costal in one row on either side, 
the lower two or three pairs diverging: they are in lai^e specimens didy- 
mochlsenoid, or fadyenoid in shape, with the involucres persistent andlongo^ 
hippocrepiform like the sori. The whole frond is very stout in texture, 
glabrous and glosi^—only the rhachises being somewhat pilose or Aovinj. The 
stipes and rhachises of lai^e specimens are sometimes pinkish in colotir, which, 
with the deflexed lower pinnae, giv^ a resemblance to Polypodium mdmcem^ 
WaU. 

Beddome,*^ in bis Handbook, said of this fern that be believed it quite 
entitled to rank as a species : he had both it and N. ocMhodes in cultivation 
for many years, and said that Mr. Thwaites, who cultivated them in Ceylon, 
considered them distinct species. But in the Supplement to his Handbook 
Beddome says, under X. ochthodes--^* Omit the Ceylon locality, Thwaites* fern 
being extensumJ^ As Colonel Beddome^s field of cultivation was, 

presumably, in the Madras mountains, I consider it proved that both ocMhodes 
and xylodes have the same habit— “ caudex erect, stipes tufted,” for he could 
not have cultivated them for ooiany years without having observed the nature 
of the caudex rhizome; and it is clear that be had not got iY. rqms. 
Another imerenc from the passage quoted above is tlmt Beddome maintains 
Ceylon as a habitat for N, xylodes, though not for N. ocMhodes, Mr. G. Wall 
sesns to give ouly the former as a Ceylon plant, and says it is common in the 
higher forests of the Central Provinoe. A specimen of AT. (^Ikoted by 
Levinge in the Pulney Hills, Madias Presidency, has an erect caudex, with 
tufted stqptes, like Trotfc^’s specimens from the Punjsib and Kumaun. 
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9. N. TlielypteriS, Lesv.; Syn, Ml. 271; C, E. 517, TMrea 

DesP.^ BeM, 24:1, 

Kashmie : H. & T, in Herb. Brit. Mns. ; Bandipur 6500^, JacqnemoBtj T. T. 5 
Srinagar^City Lake 5600', Levinge 1875, Gammie 1891; Ghdntamula 6000', 
McBonell 1891; “all through the Lolab Vy. 6000V’ MacLeod 1891 ; Punjil, 
McDonell. 

Ptojab : <7^a«i5«^Chenab Yy. ; Eajidr Lake 6000', McBoaell 1885, Kajl4,r bog 
6500', Trotter 1887 Simla Kun&war T. T. 

DiSTBiB.— iY. Amer, i Canada, common ; TJ. S.—as far south as Texas and 
Florida ; Bermuda. Eur . : throughout N. and Gentr, Europe ; rarer towards south : 
absent from Spanish Pen’nsula, and rare in Italy, biit found in Corsica. England 
widely distributed, but not common ; Scotland— inf reqUo. ; Ireland«~“raie and local, 
though found in many widely-separated localities (Britten in ‘ European Ferns \ 

Asia : Palestine. S. India— Nilgiris, in swamp near Ootacamund 7000', Turkestan, 
Amurland, and Mandschuria. Japan. Australasia— Hew Zealand. Afr, : Angola ; 
Cape Colony. Natal. Transvaal, E. Matabeli Land. Madagascar. 

The wide-creeping rhizome and roots, and young stipes and fronds 
before they develope are very black, as is also the lower inch or two of 
the stipes of fully developed fronds. This is in striking contrast with ti«> pale 
yellowish green of the fronds, 

10. N. FiliX-mas, Rich, ; Syn. Fil. 272 ; C, H. 519. Lastrm Filix- 
mas, Linn, (under Polypodium)^ Bedd. H. B. 24'8. 

TbaHs-Ihd. States : Lowari Pass 9500' Dr. Harris, 1896. 

Kashmib i Pir PauyaZ— “ in excelsioribus, cd coi^rentis, prope Hirpour,’’ Jacquem. 
38 (No. 586). small but typical; Rembidra Vy. 66*7G0O', Trotter No. .191, 1888 ; 
Lidderwat 9000', Trotter No. 404, 1889 j Kitar Daji 6000', and Sarpat 10,000', Mc- 
Donell 1891 ; Kachal Pass 10 , 000 ' and Dangidra 6500', McDonell 1894; Ring Ndla 
8000', and Kashmir (loc. ?) MacLeod 1891; Kamit Vy — above Gumia Village 
20 - 11 , 000 ', DuthH No. 12524, 1892. 

Punjab ; Ravi Vy,, Ohatri Forest 9500', McDonell 1882, Barmaur 

9000', McDonell in Herb. Gamble ; Jalori Pass. 9000', Trotter 1887 ; Simla 

MsgUn — Hatu Mt., Bliss 1891 ; Basahr, Brandis in Herb. Hort. Sahar. 

N^W. P. : T, tfurA.— Dwantigadh 8000', Gamble No. 24236, 1898 ; (loc. ?), 
Herschell. 

DiSTBlB, - : from Greenland, westward and southward, along the Rocky 

Mts. and Andes to Peru (but this includes iV. patmtUtima : see No. 10 below). Eur. ; 
throughout. Asia iV. : eastwards to China and Japan, Afr , : Abyssinia ; Azores and 
Macaronesia. 

Heddome in Ms Handbook (1883) gave as a synonym for this species Lasirea 
odmiohma^ Moore (which he had figured, though but imperfectly, in his F. 
S. 1, 114), remarking that it was typical Mlix-mas, In the Handbook the 

reference is to t. 14 of P, S. I., and this misprint is repeated in the Supplement 
of 1892^ in which Moore^s plant is given as Ladrm vmr, odmtoloma^ 

Moore. Elsewhere in the Supplement Beddome says the name gdmdoloma was 
given by Moore to darkens var, P, nor malts of Moore, being 

12 



JOURNAL^ BOMBAY NATURAL mSTORY SOCIETY, Vol XIV. 

familiar with F.-mas ia all its forms, of course saw at once that Olarhe^s 
plant was a distinct species, and named it, as a species, accordingly. Beddome 
then, inhis Supplement, said that the European type of N, Furnas did 
not occur in India, And, partly misled by the heterogeneous mass of plants 
named F.-mas in herbariums, and because the Kashmir and Punjab speci- 
mens above cited had not (except Jacquemont^s, which I had not then seen) 
then been found, I used to say the same. But there is no longer room for the 
slightest doubt, Trotter’s plant, from the Eembidra Vy. in Kashmir, which 
he noted, as growing ‘Via circular patches, like great shuttlecocks,’’ struck me, 
aud I then saw that his plant from Kullu, gathered previously in 1887, was 
the same. Shortly afterwards I found in Mr. Gamble’s collection two fronds, 
collected by Mr. McDoneil in Obamba in 1882, which Mr. Levinge had correct- 
ly named iV. Frmas, --one as a variety. And Trotter’s discovery in Kashmir 
was followed by collections made by McDoneil, MacLeod, and Duthie in 1894. 
There is considerable difference, in this material, in the colour of the scales on 
stipes,— those on some specimens being very dark, and those on others very 
pale, — and some difference in cutting ; but I think all the specimens I have 
noted above can be matched from amos^ European specimens. I have 
seprated, under the next species, K pmllelogrammum, Kunze (under 
AspuUum), not only Aqtidium fatentisdmum^ Wall., but also Clarke’s varieties 
Nos. 3 and 5, hhmiana and fibrillosa^ because I do not think they can be 
brought under JN, F-mas, Other plants, either given as synonyms or un- 
warrantably degraded to the rank of varieties of iV'. F,-mas in the Synopsis^ 
or by Clarke and Beddome, will be found given as distinct species where I think 
they ought to be put, 

I am aware that pteridologists are not agreed that even the European forms 
of F-mas all belong to the same species, but I will not go into that 
question. T could sort the above-cited specimens into N, F^mas and AT. pseudo- 
rrm ; but as I have not seen any of these forms grovnng in India I think it 
better not to do so, especially in view of my treatment of the so-called varieties 
I have placed under the next species. Hooker said, in the ‘ Species 
FiHcum ’ : — East India, continental. The normal form is perhaps the least 
common, and mainly confined to N.-W. India, often at great elevations, 
Jacquem., Edgeworth, S. & W., Wallich {Aspidium pafentmmtm, Wall. 
Cat. 340), Sikkim, alt. 8-10,000', and even 15,000' (and then small) Hk. PiL 
et T. Nildris, Wight, Bedd. Kepdl WaU,^ vat- ^ is perhaps the next 
most commnn.*’ 

11. N. parallelOgrammum, Kunze (under Aspidinm), in Linncea 
xiii. p. 146, N. Filn-mm, Rich., vmr, 0 paraUelogrammum^ Hook. Sp. FiL 
iv. 116 ; “ pinnate or rardy subpinnate, their segments oblong-pralleIogi*am, 
very close and compact. 
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The following are extracts from Eunze's description 

“761, b — frondelanceolata, Goriacea, pinnato-profiindepiDnatifida, . • . . . 
pinnis altemis approximatis, horizontalibns, oblongis acuminatis : acumineinciso- 
serratq^ ladiiiiis imbricatis, oblongis, truncatin snbparaUelogrammis, margin- 
atis, apice faloato irregulariter argute dentatis ; soris inter costulam et 
marginem mediis $ costulis costisque sobtus laxe ; rhachique stipitique 
sulcatis utarinqne dense fusco-grandi-paleaceis. 

‘‘ E regno Mexicano miserunt Hegewiseh et de a Kawinski (Herb. Leucse 
annm). 

“ Ad Preslii Lastreas j 2. Thelyptens pertinet, et A. filici-mari Sw. prope 
acoedit. Differt vero : fmnde coriacea, pinnis approximatis, laciniis 
imbricatis trancatis apice argute dentatis, soris costulse minus approximatis, 
paleis frequentibus, elongatis, indusiisque fuscis. As'pidium paienimimum 
Wallioh : fronde coriacea, pinnis approximitis, rhachique paleacea conveniens, 
diifert laciniis majis dongatis, basi latioribus, apice distantibus. Laciniis 
basris abrupte majoribus, iucisisve, et forme laciniarum differunt. ” 

a» Forma Icfmiana, 

Filix-mas, Eioh., var. Khasiana, Clarke in ^ Review,^ 519, t. 69, hg. 1. 
“ Stipe and main rhaohis with many linear blackish scares ; frond oblong- 
lanceolate, very little narrowed at base ; pinii® approximate, patent, the lowest 
equal-sided, cut down to the midrib ; secondary pinnae narrowly oblong, very 
close and regular, glabrous beneath, rounded, finely serrulate at the apex ; 
sori not large.” 

FTOJab : 9000\ McDonell; Simla Region — ridge east of Simla 8500 

Blanford. 

H.-W. P. : H H Jatinslr, Manddli 8000', Gamble 1805 ; T, 6?arA— Hag 

Tiba Mt. Hackinnons 1878-70 ; B, Oarh — Mrs. Fisbex above Dbak4ra, Dutbie’’s collr 
1879, Herschel 1879, and Gollan 1880. 

Distetb.— : N. Ind.— Assam : Kbasia, all 4-6000', common, OlarMi 
Kobima, alt. 6,000', Clar’ke, 

Olaiie^s type specimens of h!s var. Umiam in the Kew Herbarium seem very 
distinct from N*. paMmimu/n, Walh; but in the Journ. Linn. Soc., Is89, p. 94, 
referring to the specimen from Kohima cited above, he says : — ^“This is very 
large, and not distinguishable from some of var, patmtissima (sp. Wall.) fmm 
the Central Himalaya. The Khasi examples of var, p(^entiBmma have a soft, 
thick stipe with pale yellow-brown soal^.’^ One of the Mackinnons^ specimens 
from Tehri Qarhwai also is longer than most ; frond 25 in. 1., by 9| in. br 
near the base ; low^b pair of pinnae almost 1| in. br. ; and another is but 16 
in. L, by 8^ in. br. at base. Mr, Gamblers specimen is X 8|'' ; but 
Mr. Blanford’s is only 15 in. 1., by hr,, and it may not be Mr. Clarke’s 
plant. 
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In the “Review’^ Mr. Clarke remarks This is the fern described by 
Milde, Pil Enrop. 122, lines B— 6 from the bottom of page. It is, as Milde states 
allied tovar» pafmiissima : but, on the other hand, very near eiongatum^ Hk. 
and Gr. Ic. Pil, t. 2B4 ; Aspidium elongattm^ Milde, Pil. Eui*op., 124/^ 
But Mmiamy and elongatum, Hk. and Gr., seem to me distinct enough. 
Though the frond of both is truncate at the base, the scales, both on stipes and 
frond, differ altogether.^’ Forma khasiam seems to have a comparatively 
long (sometimes nearly as long as the frond) and slender stipes, and more 
numerous veins in a segment : segments finely toothed and not so squarely, 
3& th(m ot f, pato'/itissima. 

h. Forma patmtissima. 

N, Filix~nm^ Rich., var. 4 patentmima, 0. E. 520. Aspidium paimtimmum 
(sp.), Wall, Cat. 340. ‘‘ Stipe shaggy, with linear yellowkh pales often | — 
in. long ; frond 4 — 6 feet, narrowly oblong-lanceolate, widest near the middle 
suddenly narrowed near the base, pinnae patent, very coriaceous, cut down 
nearly or quite to the midrib ; segments oblong, obtuse, subentire or minutely 
serrulate, glabrous beneath, the, margin much incurved when dry ’’ . , . . 

Aspidkm ‘jmimmm Don, Prod. PI. Nep. 4. A* WaUkhiamm and Dmiamm, 
Spreng. Syst. IV., 104 and Suppt. 320. Bhotan to Simla, alt, 6-9000', 
common. Khasia, alt. 5000'. 

N.-W. F. ; • D. D, Jaunsar 8-10,000', Herschel, Gamble ; T, Qarh* 8-12,000', 

Mackinnons, Dutbie, Gamble ; B. Kinolia Vy, 7-8000', Dutbie ; Mrs, Fisber 5 

JSWwflMW— Griffith j Kalimundi and near Milam 8-11,600', S. & W, ; elsewhere— 
Davidson, Duthie, MacLeod ; summit of Dhankurl Pass 10,500', Trotter, 

’ Distbib. — Amer . : W, Ind., Jamaica 7380', Dr, D, Morris j Mexico, Guatemala, 
Ecuador, Peru, New Grenada, and Brazil (near summit of Organ Mt8.> Asiai N. Ind. 
CHim.), Nep41, Sikkim, and Bhotau, common ; Assam — Khasia 6000', Clarho^ Mann ; 
S. Ind. — Nilgiris : common about Ootacamund (JBedd,y 

This seems to be a larger form of N, parallelogrammum^ than either above, 
or c, which follows, and ‘ shaggy ’ is not a bad epithet to apply to it. The 
pinnae are very patent, becoming deflexed towards the base of the frond. The 
fronds are sometimes as lanceolate as a frond can be whose pinnae do not 
dwindle down to auricles at the base : and I think Clarke meant suddenly 
ceasing at the base,” instead ot** suddenly narrowednear the base,” as he puts 
it. Tehri Garhwal specimens have fronds up to 8J- feet long, by 1 foot broiid, 
and perhaps longer, tapering gradually downwards to 4| in. hr., below which 
there are no auricles. 

Milde, Pil. Europ,, gives Aspidium paralUlogrammum as a synonym of his 
var, Q {of N Furnas) paUaceum^ Moore f. nat. print, knd mentions a form from 
Khasia {var, hMmm^ fideGkrkoi)^ His varieties of F.^mas are (1) gmmnum 
Milde ; (2) crenatum Milde } (3) deorsodobatum^ Moore ; (4) immm^ Moore ; 
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(5) Hehoptmfiy Brockhauam ; (6) pakmum====?paimfM Wall. ; (7) 

Milde; (8) gianduksum, Milde ; (9) Durim^ Milde. llof^er, m his 
^ Specm FUicum/ ujb his m/. $ {ofJSf, F.-mm) pardldogr. is perhaps i>he 
next (slo) moafe comnaon in the East Indies, and from localities too numerous to 
be worth recording, generally in mountain and northern districts, yet by no 
means confined to them.^’ Of the American specimens he says— All are 
true var. 0 parallelogrammum^ Kunze, with long, oriniate, paleaceous scales, 
and quite parallelogrammic close-placed segments and coriaceous fronds. One 
locality only seems to be recorded in the West Indies for W, F.-mm^ and that 
is in Jammca. Dr. Morris’s ticket is : J. P. 228, from Director, Public Omrdens 
and Plantations, Jamaica. This appears to come nearest to Nephtoditm MUx- 
In any case it is new to our collection, and so far as I am aware not 
before collected in Jamaica. Pound between the Western and Middle Bine 
Mountain Peak, 7,330 ft., March 28, 1885, 1). Morris, 4-4-86.” The specimen 
of this in ivew is nearer N. piamlielogr. than N, F.-mas^ but the segments are 
short, rounded and toothed. 

c. Forma fibriUoaa, 

N, FUk-mas, Rich., var, 5, fibrillom^ Clarke in ‘ Review, 620, t. 70, 
** Stipe in. ; frond 8 — 80 in., very narrow, tapering at both ends, but not 
attenuated with aurioies into the stipe ; stipe and main rhaohis densely clothed 
with lanoeolate-linear, chestnut coloured scales ; pinnm patent, cut down to the 
midrib ; segments oblong, obtuse, serrulate at the apex, fibrillose on the surface 
beneath. North-West Himalaya, alt. 9-12,(»00', from Kumaun to West 
Kashmir ; very common.” 

Kashmib s 6-10,000' : common in many places. 

Punjab ; Kavi Valley OOOO' ; EvMu 6-10,000', Lahanl 12,000', Trotter j 

Simla ‘‘ The Ohor,'* Kamalhari and Hatn Mts. 96-10,000'. 

N.-W. P. ; jD. B, Jaunsar, Deoban 9000', Hersehel j T, Oangas Vy., 

Gangotri— 11-12,000', Dathie ; JSTtmaaa— DavidBon, Bntbie. 

Mr. Clarke says One of the most uniform varieties of N. and 

the most worthy consideration for spedfic rank ; ” but I find difficulty some- 
times in distinguishing it fmm/w'wa pa^mmuL The smaller size and veiy 
dark-coloured scales are perhaps the best characters; The degree of fibrill(»ity 
seans to depend on age of specimen. I have seen a good deal of this growing 
in the Simla R^ion, and consider it quite distinct from iV, Filk-mas, 

12. Neplirodllim Kingil n, sp.— Plate IX. (Sfee Part 11. ; p. 621 of 
VolXII). 

13. N. serrato-dentatum 11 . ^.-^Plate X. (see Part XL ; p. m of 
mxiL). 

14. N. Brimoillaiiiim. Hook ; %ii, El. 84 ; a R. 622, 
Brunmima^ Wall., Bedd. H. B. 246. 
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Kashmib : 95-12, 000\ W. S. AfcMnson 1872, Levinge 1876, Trotter 1888, McDonell, 
MacLeod 1891, Bathie 1892-93. 

Punjab \ Emata Makra Mt. 11,000', Trotter 1889,* Chazaba— Upper 

Chenab and Bavi Valleys 1142,000', Baden-Powell 1879, iv^ cDonell 1882 ; PAngi 
12-16,000', Harsukh (Sahar. Herb. CoUr.) 1889; Kallu, and Lahanl Trotter (in printed 
List) ; Simla Reg, — Hatu Mt., Trotter (in printed List). 

K.-W. P. : f. under Srikanta Mt., and Kuari Pass 124 4,000', Butbie; 

Bdlam 12,000', S. & W. 1848. 

Bistbib.—A^a ; Ind. (Him.), Sikkim and Bbotan. 

The cutting of this fern is certainly, as Beddome says, very like that of 
but the sbapeofthe frond is v^ry different, and I see 
no difficulty in distinguishing between the two species. The fronds of jV. BtuM'- 
nimum are oblong-ovate, sometimes diminishing gradually at the base, or oblong 
and narrow, but always narrowing abruptly at the apex. A Kashmir specimen 
in my possession has a frond 12 in. h by 2J in. br. at the broadest—not four 
inches from the base : it remains 2^ in. br. up to within 2^ in. from the apex, 
being practically parallel-sided for 7^ of the total length. It has about 25 pairs 
of pinnm 20 — 27 pairs of pinnse seems to be tlie normal number ; 12—14 pah’s 
seems to be the- normal of N. smcdo besides a sharp-pointed pinnati- 

fied apex ; and the shape of the frond of this latter mentioned species is broadly 
lanceolate, sometimes almost deltoid. The difference in the clothing is very 
that of s&rrato-dmtatum being comparatiTely scanty. The scales of Bru- 
mrdamm are often bright ohesnut coloured, paler than the black stipes and 
rhacbis. The involucre is very fugacious, Beddome in his Supplement of 
1892 says Mr, Baker considers this and N, harbigemm as varieties of one 
species, — ^whioh species, however, is not said. 

15. N. barbigeram, .Hook. ; Sjn. Fjl. 274 ; 0 . E. 252. Lmkm 
bctrbigera, Hook., Bedd. H. B. 246. 

AFGHAN.: Kurram Vy,— 95-11,00.0', Aitcb. 1879-80. 

Kashmib ; 9542,600', Leviage, Trotter, McDonell, Gammie, MacLeod— ** Common, 
on uortb slopes of watershed between Jbelum and Kisbengauga Valleys ; Butbie ; 
below Gulmarg 6,000'--“ almost in the water of a small rivulet, ' McDonell 1898 ; 
Sind Valley 1041,000', Dutbie 1892. Jlftcaa/amJai? Inayat (Sabar. Herb, 

CWIr.) 1899, 

Punjab: Upper Chenab Valley, 10,000', Baden-Powell ; Oheni Pass; 

11-12,000', Gammie ; “Cbamba,” MoDonell 1882-86; Pangi, Sur4i Vy., 12,600', 
Hursnkb (Sahar. Herb. Collr. 1899) ; Head of Hud^n Vy., 14,000', J. Marten 
1899. 

N,-W, P. : T Oarh , — Kidar Kanta Mt. 9005', Herscbel ; Bandarpnncb 1844,000' 
and Bamsor Pass 1142,000', Dutbie ; B. Garh,-^3 a^hi Mat 12,000', P. W. Mackinnon 
Kumauu— near Rdlam 12,600', S. & W. ; Dutbie 1148,000', three statious; near 
Pindari Glacier 10-11,000', Trotter ; Lessar Pass 16,800', MacLeod, “ a solitary plant 
under a rock in the snows.'’ 

DiBTBiB^A^ia: N. Ind. (Him.X Sikkim* 
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MoDonelFs galihering at about 6000', in Kashmir, which he sent to me for 
confirmation at the time, and MacLeod^s as high ^ 16,800 , in Kumano, 
make a considerable vertical extension of distribution. HersoheFs specimen 
from T. Garhw^l is remarkable for its comparative nakedness, and the narrow- 
ness and distance apart of its segments. Mackinnon’s specimen from 
Oarhwal has dark-brown scales. 

The ‘ Synopsis^ says this and the preceding species are closely allied to one 
another, but not likely to be confused with anything else. Beddome donbts 
their distinctness, Clarke points out that the position o^ the sori differs. I 
find the shapes of the two fronds to be constantly different liarhiymm is 
broad for its length, and ovate : Brunmianum-^mirow, and generally obloi^. 
The stipes and rhachis of Brunmimum are black-blacker than the scales : 
those of darbigerum are pale-brown —paler than the scales. 

16. N. paudum, n. sp. (see p. 623 of Vol XII.). 

Chamda State — J. Marten, 1898. N.-W. P. : R, 

Mrs. Fisher, 

17. N. SoMmpOPianum, Hochst.* (under N, FiMiMnas^ 

Rich., Syn, Fil 272. N, F-mas^ vost^ Sehimpcmna (sp.), Hochst., 0. B. 
520. Lastrm Filix-mas, var, y elmigata, Hk. and Gr., Bedd. H. B. 250 ; 
Lastrea Mlix-mas^ var. ScUmperima^ Bedd, Snppt, H. B., p. 58. 

KiSHMiE : Bafctan Pir 8000^, Trotter 1888. 

Punjab: Jalori Pass N. 9-10,000', Trotter 1887; Simla Reg, 66-8000', 

and perhaps higher .5 very common in Simla. 

N.-W. P. : R. 7?. Mnssooree 6500', Hope 1890 (1 plant) ; Landonr and to the 

eaatwardy above abundam ; i. ar a.— mdar Kanta 60u<r Hersnhei ; 

Jnmna Vy., near Kharsoli 9»-l 0,000', Dnthiej B, Duthie, Mrs. Fishery 

Kwmun 5-9000', several colleotors ; Gori Ganga Ty. near Bnin SiOiP, and above 
Eilkot 10,000', MacXieod 1898. 

DisraiB.— Aria : H, Ind. (Hlin.\ Silcklin and Bhotan. Assam— Khania IMSKfMP 

very common,”’ Clarke^ Mann j Naga Hills— Kegwima Edge 7000', Clarke 1886. 

Beddome says, in his Supplement of 1892, The typical form of this is well 

marked, it is intermediate between mMeata and odontdmm^ 

Moore, There are two forms in N. India, a large and a small variety, I have 
only seen the latter (jD, inf^rmedia, Bedd. F. S. 1, t. 311) in Southern India.’’ 
The figure here referred to does not sagged N. ScMmpmanum to me. I think 
this well-marked fern can afford to stand alone without the support of 
N. mhleaium and N", odontalmay to which species at least it has no sort 
of resemblance or affinity. 

N.-W. Indian specimens seem to run much larger than those from Sikkim, 
Assam and Madras, but some otth^are as small as any from elsewhere. One 
of Trotter’s plants from Rattan Pir in Kariimir has five fronds, none of whioli 
are over 7 in. 1., mduding stipes ; three of them are fertile. The cutting of this 
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species varies a good deal, but noc with the size of the frond. One frond I 
collected in Simla in 1871, about 25 in. 1. by 8| in. br., is only bipinnatifid, 
and the segments are noc lobed— only slightly toothed. Another I got at 
Mashobra (Simla Region) in 1886 — matched by a frond of Strachfey and 
Winterbottom’s from Kumaun — may be said to be bipinnate, ie,, there is 
hardly any mng to the secondary rhachis in the greater part of the frond, 
though the pinnules are sessile with a decurrent base. The bipinnateness 
decreases in the lower part of this frond, and is quite lost in the lower two 
or three pairs of pinnae, as it is towards the tips of all. This frond is 28 in. 
1. by 10 in, br., and has a stipe 13 in. 1. The segments are distinctly lobed, 
and the 8 — 10 lobes are toothed. The veins are distant, one to each lobe, and 
pinnate in the lobes. The sori of this specimen are uncharacteristically 
small, — one at the base of each vein close to the midrib, except in the tips of 
the pinnules, 

The scales of N, ScUmperianum (the Indian plant) at base of stipes are 
long, linear, in a dense mass; higher up there are both large, broad, scales, 
with fibrillose twisted tips, and very narrow ones. All are always pale-brown, 
transparent. The caudex is decumbent, and stipes tufted, but not densely so, 
and spreading. The fern generally grows on steep ground, and is often rooted 
in the clefts of rocks ; and the fronds droop more or less. 

I have seen quantities of N. ScMmpmamm, N, marginatum^ Wall, and 
N. odmtohma, Moore, growing together, near Landour, but never the slightest 
passage from one to the other. 

Dr. Christ, who has compared Indian specimens of this fern with specimens 
of Aspidium Schimperiamni in his own herbarium, collected by Schimper in 
Abyssinia, considers it imprudent to identify them, seeing that the type plant 
is markedly bipinnate, and has a large deltoid frond. The type specimens in 
Kew, from Abyssinia, are wider below, and more compound, than any Indian 
ones, 

18, N. COcMeatum, Don (under N, {Lastred) MUx-mas, 

Rich., y N, cocfdeatum, Don, 8yn. Eil. 27 2. cocMeatum, Don (under 

Aspidium), C. R. 521. Lastrea Mlix-mas, L., w. s mhlecdum, Don, Bedd. 
H. B. 250. Plate XXX. 

YxjmAB : Ckamha — McDonell ; Valley But. Yi 4000', Trotter ; Simla, 

Reg — Simla, 

K-W. P, : D. J). Bist. — in the Btln (Valley) 1,550' to 3160', Tery common, and 
(ahnndant in places ; T. Oarh. 4^000V Bntliie, Hope ; SaJidranpur Siwalik 

Range, on south side, MacLeod ; B. Oarh. Mrs. Fisher ; ZumAun, S. k W,, Hope 
Davidson, Duthie, 25-6000'. 

BistBIB. — Ana ; N. Ind. from Oudh to Bhotan ; Assam— Khasia j Bengal— Chitta- 
gong, and Pnrasuith Mt., up to 4000', very common. Burma — Ava./ Malay Penins. 
Clarhe m Rev.), S. Ind,— Western Ht«., 2-4000' iBedd. in H. B.). 



1. B»«e df sUjpss . ».«.t . si«« "6. Piu'niiles £vmn stunfiU Iroiid >« 2 dia.m. 

25. Sc«.l«s» 'i?*otn if , 7. Ptnna of Feirtilc frcrad, n%%-, »iz 4 .. . 

„ ff ,1 f 3 dmm. S. Faimule of ■ . ,, t#yitar^'»d. 3 . di«.Tn, 

ir.Portnon of do. x 12 diBLin . 9. Pmii«, of *co]ftte«ot#d Irottisiat. «’»*« 

5. Finna of siti^inkfrow!, n«t. stjs£«. 10. I^nnul# of .. .« ♦ eni*xg«d 8 diam 
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Wallioh thought this fern so distinct from any other that lie made a new 
genus for ii-^-Arthrohotrys^ meaning, I presume, that the soms or bunch of 
sporangia was attached to the frond by a joint, — and he gave it the specific 
name maa mrpa* The involucre completely envelopes the sorus, and the 
whole bunch on a stalk can be detached, even in old dried specimens, from 
the segment, the involucre being like a thin shell. Sometimes it separates from 
the f i-ond and turns upwards, but it is always persistent. The ‘‘ Spmpsk 
gives the generic synonym, and. also, Bktoptebis, Schott. And Clailie gives 
ArtMoirpa mamcarpa^ Oat. 395, and A. avana^ Wall,, Cat. 1034, as 
synonyms. Beddome also mentions those, and says that A. amm is from 
Ava, with the fertile segments f 6 contracted as to be quite beadlike. All the 
descriptions state that the sterile and fertile fronds are different/ thongh 
Mr. Clarke says that baiTen fronds partially fmit-beariug are not rare, and 
Colonel Beddome that the fronds are generally dimorphic. This is a very 
common fern in the Dehra Bun, and I should say that a pitially- 
contracted frond is a very rare occurrence. I Ct:n see in this fem no 
resemblance to N. or connection with that or any other Laatrea, The 

general aspect of the plant, which sometimes grows in a thick bed or large 
patch, is—a number of broad leafy sterile fronds bending backwards, and one 
or more fertile fronds standing stllf and erect in the middle, and much higher 
than the rest, the stipes being ^erj long, round, and stout. The fertile fronds 
are often found to have been eaten off by cattle or deer, I presume. The 
plant loves a clay or rich loamy soil, moisture and shade, or mviny or hilly 
ground, under trees or among bushes. 

iV, is never truly bipinnabe, even in the fertile fronds, the seg^ 

ments bemg cordate on the superior side and decurrent to a winged rhachis on 
the inferior,— the Wing being traceable throughout. The veins, sometimes very 
obscure, are pinnate in tbe lobes; veinlets few and long. The caudex is 
decumbent like chat of N. marymatum^ Wall. ; stipes tufted. A soefciou of the 
caudex shows black stri^ in the woody structure, which are wanting in 
IN. marginatum. Beddome says of Lastrm cocJiJeata — “ A very distinct-looking 
plant at low elevations, but running into elcngata (i.e,, IN. nmginattmi) 
“ at higher elevatioris {mk forms of my collecting on the Nilgiris aiid Bramagher- 
ries in the Bricish Museum).’’ He also, in a letter, referred me to that suite ; but 
I found only about two specimens in it which I could not at once sort according 
to my lights. Mr. Clarke says N. mhl&atum has been confused with vars. 
mtermf^dia^ Bedd., and ScJdwperiamh Hochst., of F^mm, and that it resem- 
bles them in having large involucres, “ Its especial character is its stmng 
dimorphism ; it is worthy, ])erhap8, of generic rank.” He further says there 
are no forms intermediate between JN. ooMeatmi and N. elongatim at Kew, nor 
has he ever met with such in India. There arc examples of N. mhUalwn 
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marked as oollected at 7000' alt., evea in Kumaun ; but the fern is confused 
with A^. Film-mas^ var. ScUmperiam, and I very strongly expect that collectors 
have mixed the two before distribution : I altogether doubt high-level 
localities assigned to N* eoeUeatnm” I quite concur. 

[ iV. rigidum^ Desv., was given by Mr. Clarke at p. 528 of his 
‘ Eeview ’ as an Indian fern, and I do not think he gave it up in 
his later papers. I know the European fern, and I can say that I have 
seen nothing very like it from the Himalaya. I do not think 
N, palMnm^ Bory, is very near rigidum^ though I think it is probably 
identifiable with the Himalayan iV. odonidoma (Moore), Bedd. Bed- 
dome also had Lastrea rigida as an Indian species in his Handbook. 
He said it was very near L. Filix-maB elongata^ and he did not know 
any distinguishing chai*acber. Since then he must have seen the 
European rigidtm^ for in his Supplement of 1892 he says, under 
Lastrea rigida^--’- ^ All the specimens I formerly referred here I now 
refer to Filkcnnas elmgata. I much doubt if this species is represented 
in Northern India, at least as distinct from remota/^ He then proceeds 
to treat of Lastrea spirmbsUy var, rmotay as an Indian fem.] 

[ N, remotumy Hook., Brit, Ferns t. 22 ; N. spimdosum Desv,, , v 
reniotum (A, Br. sub<^5j?^^^iwm), Bedd. H. B,, p. 252 ; A, remotum^ A. Bv. 

This plant k included by Clarke in his ' Review ’ as an Indian fern, 
and by Beddome as mentioned above. As I have never seen Indian 
specimens which agi*ee with European specimens, and have, moreover, 
reasons for agreeing with Milde that iV*. is a hybrid between 

N. Frvnas and N, spinulostm, I do not admit this as an Indian species, 
and have instead given JSF. Blartfirdii n. sp. No. 18, below.] 

[ JT. (Laetrea) spimlosumy Dm.^ is stated in the Synopsis ’ to be 
found in the Western Himalaya j but neither Clarke nor Beddome 
corroborates the statement, and I have never seen Indian specimens. 
It is said to have been collected in the Gilgit District of (Trans-Indus) 
Kashmir by Colonel Tanner in 1880, at an elevation of 8000' ; but 
the specimens are only two barren fronds without rhizome. I have 
my doubts.] 

19. N. Blanfordii n. sp— Plate XI. (see p. 624 of Tol. XII.) 

Add Kashmir : Kishenganga Valley, 7-8000*, Duthie 4802 ; Baltistan, 1248,000*, 
Dutlfie 1892 ;** Kashmir,” McDonell 1894. 

Punjab x^Hazara Kagan Valley, Dufchie’s Collr. 1899 ; J. Marten 

1897-93 ; Pangi 8500*, Harsukh 1899. 

20. N. odontoloma, Moore (under Lastrea), Index Pilicum, MS.; Bedd. 
F.S.I., 39, t. 114 ; Lmtrm Filk^tnaSy var, odontoloma^ Moore, Bedd. Suppt, 
H. B. 55, N, FUk-vm, Rich., var, 2, nmnalis, C. R, 619, t. 68, fig. 2.— 



1. ptimia.# oT a largf® jfr<yn3.. 6. Ba^e of »!%>«** otf flroirwi Tl®*!. [ 

2. Segfment.* of a pinnule x 2 <iiam. 7 Seale irorn iSlo x 3 (dtiam. i 

B. Forlvjn of uppen part of sanaeifrojad- ' 8 Portion of do enlarged SO maim ! 

4*- Portion of « piimrn from <lo.,x 3. 9. BKizome end atipeo of a small I 

B. Pinnae irom a sanfull speciwim^ nat' ai*e. 10. Scale from 0, enlar^edL si diana. [ 

11 Portion of Nt 30, enlarged 25 diom. I 
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Plate XXXI. isolated. Gaud, deeumbeat, slow-growing, throwing up a 

few fronds from the apex annually, and perishing behind, densely clothed with 
large, broad, acuminate scales. 81^ curving upwards to the vertical, 
densely clothed at base with linear, subulate, concolor, l^ht-chestnut-ooloured 
scales, f in. 1., higher up with lai^er and broader scales up to 1 in. L, very 
acuminate, drrk-chestnut-coloured, still higher up shortening to ^in., with 
pEde edges, and becoming scattered and deciduous ; stiff but not thick ;jtron: 

6 in. in small to 23 in. 1. in large plants, —average of 25 large fronds 14 in. 
Fronds from 8 to 23 in. 1., by 4 to 13 in. br., ovate-acuminate : sometimes the 
lowest parr, or the two lowest, sometimes the third and fourth pairs from base, 
sometimes the middle pairs, the longest : bipinnate. Pmva oblong-acu- 
minate, generally broadest at base, occasionally at middle, pinnate to a slightly 
winged rhachis, distant, pinnules generally set well apart. Finnuks generally 
sessile, but lowest often iietiolate, broadest at tee, slightly falcate and tapering 
to a rounded apex, cut down more or less into distinct, blunt or tamneate, 
sharply-toothed lobes, 4-6 in number according to length of pinnule, the toothed 
margin thin in texture, almost hyaline, with a tooth to each veinlet. Ferns 
distinctly visible, pinnate in the lobes : veinldis curved, in lower lobes often 
forked in the inferior half, running into the teeth but stopping short of the 
margin, clubbed at the ends. Sori in a single row on either aider of oosta 
of pinnule, one in each lobe, but often two in each of the lowest pair ; lowest 
3—5 pairs of pinn® sterile. Texture herbaceous ; colour of stip^ and rhachises 
pale-straw-coloured, or light brown : of lamina pale, dull, green. 

AVOHAM.— Griffith ; Surraia Valley— Aitch. Nos. 884 and 466, 1879. 

Tbans-Inb, States : ChakdAia, ButMe’s Collx. 1896 ; JBaraul and -with 

fclie OhitrM Belief Expedition, 6 stations, 68-10,000', Harris 1896 ; Mirga 8000', Sir 
W. Hatacre 1895. 

Kashmir I^^^Kashnair and W. Thibet, J. E. Winterbottonq, 1847, Ko,— , Habi* 
tat Birihin C^ilgit (Balti or Lower Thibet), elevn. 10,000 ft. i Button Pir 8000', C. B. 
Clarke, Ko. 28810, 1876 ; Srinagar, Bamahaxna, and And'rbug 5-7000', common 
MadLeod 1891 ; Jhdam Valley, 8000' Gammie 1891. 

Punjab: Dehra>IsmaU Kkan — Pingnl, Kev. J. Williams 1888; Mamra 
Black Mt., Akh and B4,ba Peak, and Xahim Gali 8-9000', Panj-Gali 6-7000', Bnthie 
Nos. 7622-28, 1883 ; Kagan Valley. 5-8500', Inayat (Sahar. Herb, Collr.) 1896-97-99, 
Abbotabad to Murree 7-9000', Trotter 1 889 j Mnrree 6-7000', Hope 1882 ; Chamha 8iat$ 
McDonell, Trotter^ J. Marten 1898-99, Harsukh (Sahar. Herb. OoUr.) 1899; Kangta Ty, 
Dbarmsaia 8003', Trotter 1887; Simla Beg. 6-10,000', Gamble, Blanford, 
Bntbie, Bliss. 

N..W. P. ; B. B. BM.—Jaunsar 45-8000', C. G. Jtogers, Gamble ; Mussooree 
6-7000' : the common Laitr$a of Mnssooree ; T, King, Buthie, Gamble ; 

B. A.— Mrs. Fisher ; iTwwwJutw— Hope, Baridson, Trotter, Butbie. 

Bistbib.— a»fr. : N. Ind. (Him.) SikMm, Bbotan ; Assam— Kbada Hills, 
Clafh$^ Mann; “not very common'^' (^Clark9 in ‘Bev,"'); Kobima 4500', Clar%t 
8, Ind.— Nilgiri and Annamalay i^bote 6000', Le^nge, QamM. 
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The above description has been \^rifeiien by me from a large series of speci- 
mens, I first gathered this fern at Faini fiTai in 1861, and again at Simla in 
1871. I was very familiar with it an Mussooree from 1880 to 1896, where it 
is one of the commonest ferns in and neai* forest, on the north side of the ridge. 
On dry ground it is small and poor, and like Clarke’s type of N F.-ms, var, 

2, normalu ; but in rich moist soil, in open shade, it developes into a large hand- 
some plant, with a number of fronds growing up simultaneously from the apex 
of a suberect or decumbent stout caudex^ but not shuttlecock- wise from an erect 
oaudex, like the fronds of N. F.~mas, Generally the four, always three, 
lowest pairs of pinnse are barren, and not uncommonly five pairs. This may be 
taken as a character of the species. The sori are small, but the- involucres 
when young are twice as large as the sori, shrivelling up when they ripen. 
The pinnse are all distant, increasingly so downwards to 3— in. apart in 
large fronds. The stipes is generally long. Before I saw this fully-developed 
ctate of the plant I thought the Mussooree fern must be Clarke’s mrmalu. I 
objected to the species bdng put under F,-mas^ and when, later, I received 
Assam specimens from Mr. Olarke, I identified them with the small form of the 
Mussooree fern. When I went to England in 1888, and studied at Kew, I 
noted— ‘‘No specimen that I have, or have seen, marked w. by 

Mr. Olarke is at all like iV. Fiiix-mas, either in stipe, shape of frond, cutting, 
or sori.” I classified on paper all the specimens like or like the 

Mussooree larger fern, into groups I. Old specimens, identical with 
Clarke’s own, found freely scattered through bundles marked as containing not 
only N. FrTms^mi varieties of it, but N. rigidim, Desv.,and these Mr, Olarke 
had apparently not identified as Ms norm alls. The earlier collected of 
these is, I think, a frond collected by Jacquemont at Mussooree, No. 592, and 
it had been marked N. remotum by Mr. Olarke. Another, from Afghanistan, 
Griffith, Mr. Olarke had marked A".- ngidum, Desv. Two or three sheets, of 
Dr. Bacon’s collecting, have tickets— “ Mussooree, abundant,” and— ‘ N,-West 
India, Mr. Edgeworth.” There are about a dozen sheets of these old specimens, 
collected from Kashmir to Kumaun, but all unmistakably A, odmtolma, 
Moore. 

Group II. comprises seven sheets of Mr, Olarke’s own collecting in Kashmu’ 
and at Dalhousie in the Chamha Stater marked ot remotum. A wrapper 

marked by him ‘ Ind, Or. ligidum^ contained either N. 'nmrginatum, Walk, or 
very large and compound specimens of the Mussooree normalis, collected by 
Jacquemont, Strachey and Winterbottom, Hook. fil. et Thoms, and Edge- 
woith, ifone of these seemed to me in the least like the European rigidum or 
remotum. Some loose sheets had mostly been referred to rigidum, though they 
were nob in a rigidum wrapper. I thought them not even like that species. 
Many were named foflidum by the collectors, which name well indicates their 
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tiinfe of green. There is a great resemblance between N. odontolomy Moore, and 
iY. pallidum^ Bory; and some specimens of Dr, Aitchison's from Afghanistan, 
which I at first refeiTed to odmtoloma^ may hQ-pdllidim^ if these are distinct 
species. There is a whole plant of his, No. 455, ^ Shand Toi ravine, Aspidium 
Filix-mas, 31-5-79/’ which is exactly Clarke’s Assam mrmalis^ small and 
simple in cutting, but very pallid. Mr. Baker has marked this — doubtful— 
between ' rigidum and Ftlix-mas,^^ Under rigidum^ which he seems to have 
erroneously introduced into the Flora of India, Mr. Clarke says^*^ Some of 
the Indian examples exhibit the whitened appearance of iY pallidum, Bory ; 
and Sir W. J. Hooker has written that name on one of them. Some forms 
included by me under N. Mliw-mas, var, 2, narmalts ohoYe, become 2- pinnate, 
and I can draw no line between them (Khasi examples) and iY. 

From this it would appear that the large N.-West Himalayan form of iY odon^ 
toloma grows also in Assam ; but Mr. Clarke gives no dimensions, and his 
figure is of the small form. 

Later on, after a discussion, Mr. Baker allowed me to pick out of all these 
wrappers the specimens I reduced to mrmalk, sim ]S^:odontoloma^M<mey 
and Mr. Clarke piniaM additional tickets on them, bearing tlmt name, on my 
responsibility. Colonel Beddome, in his Sux^plement, under Lasirea F-mm, 
var. odontoloma, Moore, makes no mention of this re-sorting done at Kew ; but 
under Lasirea spinulosa var. remota^ he seems to refer to specimens of iY. odm* 
toloma I contributed to Kew when he says- — Mr. Hope has also sent speci- 
mens to Eew, gathered at the base of the Himalayas, in which the pinnules are 
much less cut than in the type, which have been referred to rlgida, var. palHda,** 
The specimens I sent, which are admitted by Clarke to be his var. nomtdm^ 
well developed,’ were not gathered at the base of the Himalaya, but over the 
outer ridge of the range at an elevation of about 6,300 feet, and no specimen 
of this plant has ever been got at the base of the Himalayas. 

Large specimens of iY odontoloma, Moore, and also of Aspidium marginatum. 
Wall, are quite bipinnate in the lower half : iY. is never bipinnate. 

N&phrodmm elongafum (Sw.), Hook. & Grev., is somewhat like JN.odon- 
toloma, and very unlike F,-mas, It is not bipinnate, and the lowest two pairs 
of pinnae, which are not much shorter than those above them, are less bipinnate 
than the third and fourth pairs are. 

21. N. ramosatn, Hope, in Joum. Bot., March 1896, p. 126. — 

Rhizome procumbent ^plants isolated), “ ligneous, densely clothed, as are the 
bases of the stipes, with large, broad, sudderjly-acuminate hair-pointed pale- 
brown self-coloured scales. 8tipen 6-17 in. I, stout, paie-brown or straw- 
oolonred, sometimes mottled. Frond 10-24 in. long by 8-13 in. br., bipinnate 
in lower part ; rhmhises slightly winged in upper pinnse ; lowest pinnae ' as 
long, as or Iqpger than the uext above,, and the lowest four or five pahs but 
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lifcbfe dimimahed in length, diminulixon thence gradual to apex ; rhacMm straw- 
coloured, or pale-brown, or pale-green, more or less clothed with pale-coloured 
linear scales and fibrils, but sometimes glabrous ; frond plumose in appearance. 
Pimm asoeudant, 1 6- BO pairs besides^ the deeply-pinnatified apex, distant near 
base of frond, lowest 5-9 J- in. 1. by 2-4;^ in. br. Pinnules 12-20 pairs, on the 
lower pinnae much longest on the lower side, longest towards the middle and 
then up to 2| in. L, none i in. br., and all distant, falcate ; oblong for two- 
thirds of their length, and then, acuminate, cut down to a winged rhaehis into 
10-15 segments ; segments in large fronds lobed on both sides, and lobes toothed. 
Texture herbaceous. Oolom pale-green, but drying sometimes pale-brown. 
Veins pinnate in segments, and forked in larger lobes. Sori generally absent in 
lowest two or three pairs of pinn«, but extending sometimes almost to the apices 
of fronds and pinnae, up to six in lowest lobes, medial. Involmres thick 
moderate-sized, jjersistent, brown ; sporangia pale-green when yoimg/’ — 
Plate XXXII. 

Afghan, i Peiwar Kotal 8000', the late Sir Henry Collett 1879 ; .4 9000, 
No. 266, 1880 Cnamed N, Hgid%m, var, ^alUdaf 
Tea.ks-Ind. States : with the Ohitral Relief Bxpedition-~72-10,000', Br. Harris, 
Sir Wm, Gatacre. 

Kashmir, W.— 4-10,000', Trotter 1888, MacLeod 1891, McDonell 1891 and 1894, 
Dnthie 1892-93, 

Punjab : Hasara ‘‘The Gallies,'’ Mrs. Queripel 1882 ; Kag&n Valley Inayat 

CSahar. Herb. Collr.) 1896-7-9 ; between Abbotab&d and Mnrree 7-8600', frequent, 
Trotter 1888-89 and 1892 ; Simla Reg , — 8-9000', Blanf. 1882-84, Hope 1886, Bliss 1891. 

N.-W. P. : JO. B. Jaunsar 8000', Gamble 1892-9B-98 ; T, Garh, 8-9000', 

Bnthie 1888. 

The characteristic features of this fern are— -the broad frond, hardly ever 
reduced at the base : the very long, broad and distant pinnae : the very long 
and narrow pinnules : the pale-green colour of the frond, and the almost 
invariably pale oolour of the scales. The distribution seems to be confined to 
the Western Himalaya and the mountains immediately to the westward of 
British India. In colour it is similar bo the much less compound N, jodlidnm 
of Bory, a native of South-Eastern Europe and Western Asia. Some speci- 
mens of ramosum approach N, odmtoloma, and others N, marginatum^ 
Wall., which varies a good deal. But N. odontohma never is broadest at base 
as N. ramosum is almost invariably. Perhaps the nearest congener of this 
species is N. JBlanfordU, Hope, No. 18 above described, a fern with a more 
limited range ; but that species is never so compound in cutting, and it always 
has a short stipes, and dark-coloured scales. 

22. N. marginatlim, Wall (under Aspidium), Cab, 891, mainly, 
but not the type sheet; 0, R. 521, t. 71 ; Aspidium marginatum (not clearly 
separable from) v , elmgatum, Hk* & &rev., Syn. Fil. 272. Lastrm Mix^ 
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J. N ’{-itc'K del. - CKiira Silpv C^- IdCrii. 

KCPHRODIUK EAM'OSUM Hope. 

1. SecUon oP rhizome , nat. size, 4. Sovus, enlarg'ed 20 diams. 

'i, Portion of frond, nat. size. 5. Scale from })aae of stipes , 7 diam- 

3. Pair of pinnules, enlarged 3 daiw. 6. Portion of same scale, x 80 diama, 




J.N,Fiteli <3.eL Chiit-a, Silpx G°- ttifh 

JffiPHRODaUM MARGlNATUivI 'Wall.. (Sui Aspidi-um) 

1, R-Kissom^ ■wa,i*ural ai»e. 4*. •Fmn'ult of* S . t«lAir|C.e4. 2| diam. 
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var. V a eloBgata, Hk, & Grev,, Bedd. H. B. 250, and Siippi 56* 
HateXXXIIL 

Mr* Clarke’s desoription is Frond large, oblong or o¥ate-laEceolat;e, aol 
narrowed at the base, 2-8 pinnate ; lowest pinn® often 12 io* L, falcate ; 
main and partial rbacMses nearly free from scales ; tertiary pinnm oblong, 
obtuse, serrate or pinnatifid sometimes nearly to the midrib ; textnre, venation, 
and sori nearly as FUix-mas , — Himalaya, alt. 6-9OO0', from Bhotan to 
Kumaan, common in Sikkim ; Khasia, alt. 5000' ; Kohima 6000',’* 

Mr. Clarke observes “ This form is called var. elmgattm [of N. F,-mm)m 
the Kew bundles, and also by Indian oollectors ; but I do noG see that it Is 
much like N. olongatum^ Hk. & 6r., Ic. Fii. t. 234* Milde, Fil. Ear. 

1 24), which is founded on a Macaronesian fern that seems to me much more 
like var, Khasiam^* In this I quite concur, but I cannot do so in what follows 
the above. N, marginatum^ Wall, is quite oommon as fax'* westward as Simla, 
and even in Western Kashmir, according to Col. MacLeod ; and I have a speci- 
men from the Hazara Distriot collected by Mr. Trotter. I give the habitats I 
have notes of— as follow: — 

Kashmib ; Oq the range between Jhelaxn and Kishenganga Valleys-* * common 
from 6 to 11,0007’ MacLeod in MS., 1S93. 

PUHJAB : Hazata i?i«it.*-near Dnngagali 7000', Trotter No. 646, 1890 ; CMmba^ 
below Dalhousie 6000', Blanford 1886 ; McDonell y Kmgm Vy, JOw^.—BhamsHa 
6500', Trotter ; Simla jS«^^oM-~Simla 6600'-6000', Hope, Blanford, Bliss. 

iV- Wy P , : E, B. But , — Mnssooree and neighbourhood, from 6000 to 6960', oommon 
in forest. T. C'ar 4.— Agl4r Valley, Dnthie ; JTwmatta 47-6000. 

Distbib.— A ria : N# Ind. (Him.), Sikkim (common), Bbotan j Assam ^-Khasia 
5000', Kohima 6000' Glifhe, S. Ind., on the Western Mts,, 4-6000', Ceylon 

(Beddome H. B,). Malay Peninsula— Perak (Beddome Snppt. H, B,> 

The description of JV*. elongt^um, Hk. & Gr., given in the ^ Sgnopm^ under 
JN. Kch., is :— sometimes 3-4 ft. I, 2 ft, hr., subdeltoid, 

quadripinnatifid ; lower pinnase 1 ft. or more L, 4-6 in. br., pinnl. ol(^, 
lanceolate, cut down nearly to the rhaohis into oblong crenated lobes ; imoL 
1—^ In, br. Md the^ remark, under N, F.-mas^ in which is 

included N, elmgatim^ as var. is^** The extremes as described differ widely, 
but we cannot draw any olear line between them. A, S^mpmmnm^ cmarmm^ 
Zudotmanum, and marginatum, none of them seem clearly separable from ^ 
which might be looked for in group 7,” Group 7, when we come to it ten pages 
further on in the ' Synopm,^ contains 28 species with fronds ample, more than 
1|— 2 ft. 1. ft. hr., decompound. 

Had the description of iV, dongatum given in the ‘ Synopsk ’ been simply 
of the Macaronesian plant, as figured in Hooka: and Greville’s leones PiUetm, 
the suggestion that the fern might be looked for in group 7 of mpkroSum 
could hardly have been made. The figure is of the Madeira toi, as g^ered 
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there, at Eibeho d’Amestade, and the description in the Imnes is said.to have 
been made from the frond figm’ed ; but it a*oes l^eyond that, and seems to have 
been intended to cover also N. mmrmse^ A. Br., which Milde considered to 
be a distinct species. So also does the description in the ^ seems 

to have been designedly made comprehensive ; and afterwards it was thought 
sufficiently so to cover also N. Sddmpmcmnm^ Hochst., and N, 'marginatum^ 
Wall. And, next, the habitats wto extended eastwards from the Macaronesian 
Islands, over nearly all Africa, and the East Indies, and westwards to the 
South United States. I cannot find any specimen of A. elmigattim^ 
by Hooker and Greville, marked as having been collected in the Canary Islands ; 
nor does it seem to have been got on the Continent of Africa, hi or can 1 find 
any specimen of the more compound (or decompound ?) plant, A'. 
marked as having been got either on Madeira or on the African Continent. 
But I must point out, in spite of Milde’s opinion that it is a distinct species, 
that N. canariense appears to be closely connecced with N, dongatum, tox it 
shares with it two characters which 1 cannot find in Ah Filix-mas^ or in any 
African or Indian plant named A^. elongatimi. These are (1), as stated in 
Hooker and Greville^s description, — “ the underside (^of the frond) is minutely 
dotted with crystalline glands, and the involucre, which is very convex, is also 
studded with glands, some crystalline, some opaque (sic)^’ ; and (2) — which I 
cannot see anywhere noted — the secondary rhachises, and in a less degree the 
cost03 of the pinnules, or the tertiary rhachises, bear peculiar small, rounded, 
pointed scales. These scales I cannot find on any form of A. FUiX’-mcm, or 
on any other so-called variety of it, or on A. marginatum, W^all, or on any 
continental African species or form. 

The difference in cutting between even the largest specimens of Ah camri&im 
and the smallest and least compound (ox decompound) specimens of A. mar- 
ginatum. Wall., is very marked ; and the very patent and closely-set piimee and 
pinnules of A. elangcdum, Hk. & Gr., and A. miarimm, A, Br„ ai’e in marked 
contrast with the ascendant and widely separated corresponding parts of A- mar- 
gmatum, Wall. The texture and colour of the two species are very different ; 
and the scales at base of stipes ate utterly dissimilar from each other as well 
as from those of A. 

Nephrodium elongdum, Hk. & Gr., is, as these authors say, A$piMmi 
ehmfotum, of Swartz, Syn. Pil p. 55, Willd. Sp. PI v. 5, 259, 1779, which 
again is thar .Polypodtum dmgahm, of Aiton, in Hort, Kew. Ed. 1, v. 3, p. 465, 
and Ed. 2nd, YcL V., 1813. The type of Poly podium elmgcd^um 
Hort. Kew.— ticket— Polypodium dlongatmi, Solander, n. sp , 1781,'^ Herb, 
late Bishop Goodenongh, presented by the Corporation of Carlisle, June 1880. 
This has the chai’acteristio scales, described above, on the secondary rhachises and 


TEE FERNS OF NORTE-^WESTERN INDIA. 


247 


cost® : stipes are moomplete, and there is no rbiiiome. TMwm eUf^Ma^ 
Oav., is quoted in the leones as a synonym. The following remarks are made, 
after the technical description : — 

“ This fern appears to be very little known to botanists, and we are mnoh 
indebted to the Eev. E. T. Lowe for sending us five specimens gathered in 
Madeira, at Eibeiro d’Amestade, at an elevation of 3,000 feet above the level of 
the sea, and from which our figure and description have been made. These, 
too, we have had an opportunity of comparing with an authentic -specimen of 
Mr. Masson’s, and thus determining it to be the Pclypvdmm of the B&rfMn 
Kewenmf None of the authors, Alton, Swartz, and Hooker and Greville, give 
any habitat for the plant, except the islands of the Macaronesian group ; and as 
there is plenty of specimens in the Kew Herbarium, from Lowe and other 
collectora, named iY, there can be no dispute as to what the type 

ptot is. As the plant was in cultivation in the Royal Gai'dens, Kew, in 
Alton's time, and as it has a place in the Hand- List of Ferns and Fern Allies 
cultivated in the Royal Gardens, and it would be iirteresting to compare the 
fronds now gi’owing with the old Herbarium sireoimens, and others more 
recently collected in Madeira, I have tried to find the plant referred to in the 
List, but without success. No one in the Gardens seems to know of the 
existence of the plant, or to be able to find it. The Growing ferns are not 
arranged according to any system of classification, and they are therefore not so 
available for strdy as they might be. But I am safe in challengii^ any one to 
show any connection between N. dongatum and N. margmatum^ Wall 

28. N, sparSTim, Don (under ; Syn. Fil, 276 ; C. R. 523. 

Lastrea nparsa, Don, Bedd, H. B. 252, 

Punjab : Cimmla State — Ravi Valley-Langera 6600', McDonell 1882. 

N.-W. P. : T Garh , — Duthie 1877, Hersohel 1878-79; Phaidi, E, of Landour 
6-6000', Duthie 1881 ; near Askot 4-6000', Duthie 1884. 

Disteib,— A m : N. Ind, (Him.), Sikkim and Bhotau ; As?am— ^ very common 
eastward/' 0. Prov.— Pachmarhi, Duthie. S, lud.—Mahablesh war abundant on 
all the western Mts., and on the hills on eastern side" tReddomt). Ceylon. Thibet 
E. E. Eoheon^ Burma, Malay Isles. N. China Yunnan— IJewry. Formosa. Java— 
Raeihorehi. Borneo. 

Mr. McDoneirs fern from Chamba seems very different from the Girhwal 
plant. It is very eluant in cutting, and, though small, is all hut tripinnate ; 
stipes and rhachis reddish in colour ; it is perhaps a distinct species. The 
Qarbwdl plant is hardly bipinnate. 

24. N. orenatum, Baker, FI Mauritius 497. Folppodium ermatum^ 
Forsk, iY odoratum^ Baker, Syn. Fil 280. iY (rmatum^ 0. B. Clark©, C, R. 
524. Ladrm oremta^ Forsk. (under Polypodium\ Bedd. H. B. 258, , 

Punjab: Ilazdra near Kalapani 6000V Trotter 1890 State^ 

McDonell ; 6-7000' Trotter ; Mandi State 6-6000', Trotter ; Simla Simla to 

Kamalhori Mfc., and Sntlaj Valley, a-8500' or higher, Gamble, Hope, Bliss, 

14 
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H.-W. P* s jD. i). J.aHnsai* ; Khalsi ; G-ammie, Shaora 5600', C, G. Kogers 

in tke Biio, common in ravines, at foot of Himalaya, and up to Mussooree, 25-7000'. 
T. Ganges Valley 6-6000, Huthie ; B. 6rarh,^Mi8. Fisher ; Xumaun — Haini 

Tdl 7600', Hope 1861 5 Davidson ; Gola Valley, above Banibagh 2-2600', Hope 1890 ; 

very eommon in all valleys, 2-5000V’ MacLeod. 

DISTBIB.— im ; K Ind, (Him.) Sikkim and Bhotan ; Assam— Khasia 2-4600% 
frequent; Bengal— Chutia-JiT^gpur 2-8000'. Ceylon— Malay Peninsula. S. China, 
A/n ; ; Mauritius. 

Mr, Olarke says— very partial to Mestone ; but I find it grows aiso «i 4 
sandstone aud shale. It flourishes on dry c'lifls, in the clefts of which it buries 
its procumbent rhizome, which has a beautiful covering of long golden-chest- 
nut scales. The soil are rarely nephrodioid, generally looped, or hippocrepifomi : 
towards tips linear. The plant might almost be put in AUhyritim, 

25. N. Boryanum, Baker, non Hook. ; Syn. Fii. 284 ; C. K. 527. 
Lastrea Borymay Willd. (under Aspidium), Bedd. H. B. 266. 

Punjab: Chamha — McDonell (tn List of Chamba Ferns identified at Kew ; 
Kangra Vy. Dharmsfila, 0. B. Clarke 1874 ; Simla Reg . — Simla, Col. Bates, 

Dr. Gattell, loth Hussars, 1876 ; Simla waterfalls, Gamble; Simla— “ the Glen’* 
6000', Blanford i “ not uncommon in well-shaded ravines below 6000' ” ; Simla, 
below Petersfield 5500', in the open, Hope 1886, 

H.-W. P. : jD. D. Di$t, — Mussooree L Duthie, Herschel ; T. Bfaatauli 

4-5000', Mackinnons, Hope ; Sarju Valley B-4000', Dutbie ; Trotter. 

Distbib.— : H. Ind. (Him.), Sikkim Eooh.fil.^ C. B. Clarke ; Bhotan Griffith^ 
€. B. Clarke^ Zeringe \ AB89,m Khasia ; Burma— Tonghr:e. S.Ind.— Ana- 

mallay Hills, Malaya. China— Yunnan Japan. A/r. : Kuwenzori 

Mt., Scott Mliot ; Johanna, Mauritius, Bourbon. 

26. N. setigemm, Baker ; Syn. Fil. 284, N. immtoide^ Hook., C. E. 
528. Lmtrea tmricauUs, Wall.,. under Folypodium^ Bedd. H, B, 266. 

Punjab : Ckamba State — Dr. George Watt, fide Trotter. 

Bistbib. — Asia; K. Cliim.), NepAl, Sikkim; Assam — up to 4000' : E, Bengal— 
« very common, extending some way into tbe plains, as to Sylhet Station,” Clatke. S. 
Ind.— on the W. Mts., 2-8000' ; « very common,” Beddome in H. B. Burma. Ceylon 
1500'— SOOOf. Malaya, China, Australia, Polynesia (Clarke, in * Be view’.) 

This species is entered in Trotter’s Lists, both printed and MS., and 
he wrote to me about it, but I do not think I saw the specimen. It is not 
entered in McBonell’s List of Chamba Ferns ideniified at Kew ; and Blanford 
did not admit it as a fern of the Simla Kegion, where Dr. Oattell, in bis pub- 
lished list, said it had been got. 

Subgenus Eitnephbobixjm. 

27. N. mOlliBSOUlum, Wall, (under Polypodiim\ Cat. 832, Bedd. 
Suppt, H. B. 68. W. Bcpm^ No. IQb* Baker, in Ann. Bot., Vol. Y., No. 
XYIII. N,molle^ Desv., an E. Indian form of, Syn. Fil* N, eximsum^ 
pm. mcromra and late-repms^ 0. E. 529, 580. iV. microBormn^ Clarkej, 
Bedd. H. B. STO.-Phte XX23V. 
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N.-W. P, .• />. D^^^.—Dehsa Dim JS., Song R., above Lachiwala 184900; Hope 

1886 : seen also eastward down to 1150' alt. ; Nala'P^ni, near Dobra, ‘*28-9 TO,*" in 
Herb. Hort. Oalc. ; Garhtoal-->Q» King, 1868; Emnam-^'K B. 1827 ; A. 0, Hume, 
in Herb, Hort, Oalc.; Kali Valley, 2-SOOO; Dutbie 1884 ; Sarju Valley near Bageswar. 
S-3600; Trotter4891. 

Distrib.— N. Ind. (Him.), Sikkim 500-4000', common ; in the Terai 
universal (Clarke in ‘Review''); ASSam-Kohima SOOO', Clarke— as N, extensumyin 
Linn. Journ. XSV, 94. China, Henry 18079 : presented to Kew Herb, in 1900 
and named there JV. moUe, 

Colonel Beddome has given np his microsomm^ and in his Supplement of 
1892 has in its stead set up iV. mollmsmlumy Wall. Both Baker and Oiarke say 
that Wallioh’s W. molUusculum is alias N,pammtimm; but on 

turning up Wallich’s specimen in the Linuean Society's Herbarium, I find that 
Col Beddome’s new view is correct. Mr. Baker had, of course, been obKged 
to rename the plant, because there was already a Nephrodkm (Lastrea) mwrosp- 
rwUf Hook., No. 60 in the ‘ Sy}iopsisI This re-chiistening has promoted 
research. 

N, mUiusculim^ though very rare in N.-W. India, seems— if Beddome’s 
reduction of Clarke’s varieties of W, extensum be correct— to be very abundant 
in Sikkim and the ‘ Taral below it. Clarke says liis var, mkrosora is common 
in Sikkim, and that his vdx,late-r(pms is universal in the *Tamt,^ [As this verna- 
cular word had nob, I think, appeared in this paper before it may be explained 
that it means the second belt ^ gone of land bdow the Himalaya Range,— the 
first, just at its feet, being the ‘ Bhahar’ or steepish stratum of boulders and 
gravel into which the off flow of the mountains sinks — to reappear in the flatter 
^ Tamii at a lower level.] Ml Oiarke says This fern creeps in the sand 
near streams where they debouch from the hills, covering acres, J might say 
square miles, of country, as round Siliguri.” Again, under W. proczirremj he 
says— ‘‘ There are ferns, like N. extmsum, var, Me-repem^ where a single 
rhizome will cover a quarter of an a<^.” In the Dehra Dun, the station whore 
I first ^w W. moUmmlum was below the high bank of a river, in swampy 
ground caused by water trickling out of the bank ; this was in forest, and 
canes (Odamm sp.) were growing in the swamp, which prevented the rhhsomes 
being traced to any great <3xtent. It evidently a wrong time of year for 
collecting the fern, and there were large beds of young sterile fronds, among 
which were found a few larger and more developed fertile fronds of the previous 
season. I think in July and August good fertile specimens would be got ; bat 
where a fern perpetuates itself so well from its rhizome it has small need for 
producir^ sporangia. Asplmium mnUkandatmn, Wall., is another cm in point. 
Dr. King’s plant from Garhwal, noted above, seems this ; but the pinnm 
dwindle to nothing at the base of the frond. In the Calcutta Hefbadutn the^ 
is a remarlmbly fringed sport, from A^m, Bmtm. 
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^8. N« aridum, Baker ^ Byn. Fil. 291 ; 0. E. 531. NepJirodium aridum, 
Don (UEdei* Bedd. H. B. 2 Aspidium vmiiomm^ Wall. Cat,, 

352, Cat, 302. 

Punjab ; Chamba — McDonell ; Upper Beas Valley 5-6000', Trott>er 1887 5 

Bashahr, Lace. 

KrW. P. : D. D. Khurrak, Edgew.— Very common m the I)itn, in 

ditches and by sides of streams, 1600' — 3000' } Kumann — Sarjn Valley 3600', S,& Wg, 
Davidson ; near Askot 4-5000', Duthie ; Taknla 4500', MacLeod. 0%iAh — Philibhit, 
Keri and Baraitch Dists., Dutbie 1898. 

DI8TEIB.—4«^« s N. India—" Throughout the Bengal Plain, abundant ; from the 
Soonderbun (Sundriban) to Assam and the Dehra Dun, ascending the hills to 3000'. 
Throughout India and Ceylon.'*^ (JOlatMi Eev.> Bhotan, Nuttall^ Manipur MOO*, 
1886. Notin S. India or Ceylon in H. B.). Malay Peninsula, Perak 

and Singapur. K. Australia C67arAe in Rev,) 

This is one of the commouest ferns in the Dehi« Diin, where there is water ; 
it is quite a hedgerow plant, if there is a wet ditch adjoining. Its name must 
have been given to it on account of the dry appearance and texture of the fronds 
when mature ; while growing they are succulent. The rhizome is creeping^ I 
would amend Beddome’s description thus : — 

creeping ; 1 ft. or less long*, erect, slightly pubescent \ 

fronds 2-12 ft. I, 3 2- 15 in. br. ; pimm increasingly distant until below 
they, are 4-6 in. apart, and rapidly diminishing to mere auricles, 
6-9 in. L, |-1 in. hr., cat about of the way down into 
subtriangular sharp-pointed lobes, in the baiTen fronds, at least, 
aurioled at base above ; the lowest lobes of the pinnse sometimes much 
the smallest, sometimes much the largest, in which latter case the vein- 
lets may be found forked, and anastomosing iu the lobe ; texture coriaceous^ 
glandular below ; rhachis and lower surface hairy; veinlets 8*10 on a 
side, 6-6 pairs joined with those of the adjacent pinnules ; vms in 
green frond transparent, in dry frond opaque ; ml in rows, 1 or 1 
pair at junction of lowest pair of veins,— the rest nearly medial.’’ 

Colonel Beddome’s new species, iV. H, B., p. 69, is, 

1 feel sure, non-existent, so far at least as N.-W. India is oonoemed. His 
locality— Kullu, Upper Biso Valley, Trotter ’’—must be a misprint for 
Upper Bias (or Beas) Valley. J have a young sterile frond from Trotter 
collected in Kullu — Upper Bias Valley 5-6000^ noted above, and it k 
N. aridum, pure and simple. It has no such venation in the lowest segments 
of the pinnm Beddome speaks of ; but on looking at other specimens I find 
that is a character of IL. aridum, as long ago I observed it is of iV. mdle^ I 
now understand that Col. Beddome gives up the Kullu station for papy* 
rmum, admitting that his specimen is iV. midvm. 

29. N. molle, Desv. ; Ryn. Fil 298 ; Bedd. H..B. 277. N. pamntu 
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rum^ G Oiarke, C* R. 538 (Linn, under Polypodium^ Sunw. der Aspidium)^ 

Teans«Ind« St ‘-TBS : — below Laram Pass, 4000'. Gatacre 1896. 

Punjab: Eazdra Digt , — Trotter in Lists ; Siran Vy,, Inayat, collr. for Sab&r. 
Herb. 1896. — McDonell iu List andJ. Marten; Kmgra Vy. DiiL 

IF., 264000', Trotter ; IIosMarpubf Aitch,; Jalandhar y Aitcb. j Simla .Ee^.— 

Simla and vicinity— .** not met with above 6000', but common in the deep valleys 
at 4600' and below Blanford in List. 

N.-W. F. ; B. D. Jaunsar 8000' and lower, conftnon in the Dehra Diin 

l-SOOO'j T. (?ar/n near Bhatauii 4600V Hope ; E. Mrs. Fisher. Kwnanu^ 
Almora 4600', Hope ; “ Kumaun, " Davidson 1876 ; Gola Vy. 86-4000', Hope ; 

Zli«t.—Nichanl (in a well), A. Campbell. 

Distrib. — Amer.x — Cuba and Mexico to Peru and Brazil. Asitf : Himalaya 
and £4. India ; China - Hong Kong. Amtralagia i K S, Wales and N. Zealand. 
Afr. ; Macaronesia, Guinea Coast, Cape Colony, Mascaren Isles. 

Mr. Clarke says this species is very lifcfcle variable, considering its extensive 
range. There is, or was, close to Debra a remarkable spoit, wb'ch besides 
forking, sometimes several times, has a tendency to become distinctly bipin- 
nate, and when so is often soriferons. Such fronds were found on plants 
producing also normal fronds ; and the sporting seemed to be luxuriance pro- 
duced by moist rich soil in a ditch, used also as an irrigation channel, with 
dense shade overhead. I have seen plants with similar tendency on the slope 
of a canal cutting near Dehra. I gathered many plants and fronds of this from 
the first-mentioned station, but never got a frond wholly bipinnate. Had I 
found a plant with only bipinnate fiwds, I might have been tempiied to propose 
a new genus or subgenus— there being no bipinnate Eumphredinm that I know 
of. In the Calcutta Herbarium there is a specimen of a sSfaBar sport from 
Sikkim, 1878. -s. 

80. N. papilio, n. sp.— Plate XII. (see Part II., Vol. XII., p. 626). 

Add, to localities : — T, Garh^ Mantaigadh 4500^ Gamble, 27418, 

10«*98 ; J5. Mrs.^ 

81. N. oooulttim, n. sp.^ — Plate XIIL (see Vol. XII*, p. 627). 

Subgenus Sagbnia, Fred. 

82. N. OiOUtarlum, Baker ; Svru Kl. 299 ; 0. B. 6S9. A^itm 
eictdaritmiy Sw., Bedd. H. B. 220. 

Punjab *. Chamha Stale- ’-^McDonell, in List j Kangra Vy. BisA. TF.— 8000', 
Trotter ; Nandi State^ Trotter 1887 ; Simla below the tonga road, 8 miles 

from Simla, Bliss 1892 : new to the Eegion.; not in Blanford’s List. 

N..W. P. : B. B. Dw^.— The Dehra Ddn and South slope of Himalaya, 15-6100', 
common; T, A.— Ganges Vy. 3-400C', Duthie; B. 6farh, Mrs, Fisher, Kumaun — 
Valley of the Sarjn 4,000', B, Blink., in Herb. Wallich, 3500', S. &W, j.Naini 
T41, Hope 1861 ; Davidson 1875 ; Kali Vy. 8-4000', Duthie 1884 ; <?ola Vy. S600' 
Hope 1890. 

Distrib.— A Wtfr. i Cuba and Mexico, southward to Brazil and Peru. AHat N,, 
lud. CHim.)^ Sikkim and Bhotin ; A^m ; Bengal- Chittagong, Ohutia-Ndgpur 
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l-40®0's common. S, India— the more hairy variety, known as coadmmta^ only 
Is tonnd H. B.);. Burma. Ceylon. J/r. ; Guinea Coast, Angola, Zambesi 
Land, Mascaren Islands. 

No mention is made in the Synopsis of Clarke’s vm\ cmdumia^ Wall Cat. 
377s partly Frond thiok, hairy on tile rhachises, and often on the frond 
tenmth,’* which he says is as widely spread in North India as the typical 
N. midanum^ and still more plentiful, I have seen no snob hairy Sagenia from 
N. India, or indeed from elsewhere. Clarke goes on to say that N. coadumtim 
is a stout, firm, thick hairy frond on a short stipe, but that Wallich^s type 
sheet of is very glabrous, and is unfortunately 

exactly that variety which has been known in India as not vwr, madm^ata! 

I -have a spoimen of this fern from Simla, a portion of a thin, light-green, 
membranous frond, with small sori confined to the long, pointed lobes, * and 
scarcely a tmce of involucre ; and involucres are hardly visible in a large speci- 
men from below Mussooree, On the other hand, in one speimen received from 
the Messrs, Mackinnon, collected near Mussooree, the involucres axe persistent," 
but only xVh in, diam. ; while in another, from the same source, they are ^th in. 
diam., and so crowded all over the frond as often to overlap one another : their 
diameter is thrice that of tbe sorus, and they are all nephrodioid. A specimen I 
coifecbed at 5100' alt., below Musooree, is mounted on five 18| ini sheets ; the 
^cond lowest pinnm are 22 in. 1., giving a breadth of frond of 44 in., and the 
low^t pinn^ are 24" X 12", aBd- 26|" X IS",,- respctively. Some American 
specimens are oompxatively small, and not broad below. 

Genus 24. Nbphbolbpis, 

1. N. OOrdifolia, PresL; Syn. Fil, 300 ; C. E. 540 ; iV. cordifolm^ Linn, 
under Polypodium^ Bedd. H. B. 282. 

N..W, P. : T Garh.^helow_ Laluri 3-4000', Duthie 1881 ; B, 3-4000', 

P. W, Mackinaon 1881 ; Kinoli Vy. — 4-6000', Duthie 1886. Sarja Vy., near 

Bagesar S-3600', S. k W, 1848, Trotter 1891 ; Sarju— Ganga Vy. 8500', MacLeod 1893. 

Djstbib*— ; Cuba and Mexico to Brazil and Pern. A§ia t H. Ind. (flfto.), 
Bbotan, up to 6000'; Bengal — Chittagong, as well as on the hills to the south of 
HindosUn. 6|. India. Ceylon. Burma. Malaya. Japan. Australia and N, Zealand. 
Afr. : Guinea Coast, Zambesi Land and Masnaren Islands, 

2. N, VOlubiliS (J, Smith), Clarke in ‘ Review ’ 541, t. 78 ; Bedd. 284. 
N. ewaliata) &hott, Syu. Fil. 301: “a straggling, flexuose form.^’ Mr. 
darkens description is: — 

‘‘ Rhizome clambing 25 — 30 ft. high over trees, withadpressed chesonut 
scales in the short lateral distant spdrs, whence spring clusters of stipes ; 
pinnse obtuse or noo very acute ; venation and sori much as in JSf, 
^aUata. Aspddium exdtcdum^ Wall. Cat. 1031, partly marked rib* 
mdMnm by Wallich, Lindsaya launpinosa^ Wall. Cat. 154. 

K Wv.P* Naini TA), Hope 1861 ; once seen. 
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DisTBiB,— Jlsia ; K.Ind. (Him.), Bhot^ia Griffith ; Assam— Bylhet Station (alt 
300'), Hooh. fil. and T T., and O. B. CUrh^^ Manipur ; Bengal— Chittagong-, ^ 
and T. T., and C. B. Clarhe. Malacca, Malay Archipelago. N. Borneo. 

Mr. Clarke says in his ‘ Eeview, ^ “ Considered a variety of N, mltaiftm 
Hk. and Baker. Syn. Fil. 301 ; but with the arrival of more material 
Mr. Baker inclines to admit it as a good specsies. They both grow together 
plentifully in Sylbei Station, but are there easily distinguished/^ 

N, emltata does not appear to climb at all, whereas N. voluMlis chmfes 
25—30 feet (Beddome says 50 feet) to the tops of trees, (Perhaps the 
specific name w/afa is thought sufficient to cover this notable difference of 
habit : if a fern named mdiata does not climb 30 or 50 feet high, it certainly 
ought to do so.) My specimen from Naim Till, in Kumaun, consists of eight 
inches of glabrous, wiry, rhizome, with two spurs, three inches apart, from 
which spring noWnly clusters (pairs) of stipes as in Mr. Clarke’s figure, but also 
clusters of very long roots, which have hardly been indicated by Mr. Clarke’s 
artist. I gathered it by the side of the patii (or read) which then (1861) led up 
Chiuar Mountain, through the jungle at the north end of the Nalni Tal Clen. 
The plant was growing on the ground, and 1 gathered only the portion above 
described, I showed this to Mr. Clarke and Mr, ‘W, S. Atkinson in Calcutta 
in 1872j and theyagreed in naming it Nlramom, Moore,— in error, as I after- 
wards saw. The specimen was mounted, with the rest of my collection, when 
I was at home later in 1892, and the sheet has ever since been in Iny possession. 

Genus 25. OimNUEA, Oav. 

1. O. Walliollii, Hook. ; Syn. Fil 302 ; 0. WaPMuyTt^., O.R. 
542 ; Bedd. H, B. 287. 

Punjab : Sit/ila Reg^ — Simla r>-60C0', Edgewortb, Bates, Gamble, Bianf., Trotter, 
Bliss. “Not common, but locally abundant : growing on perpendicular rock faces 
between 5500' and SOOOy Blantord in List. 

N.-W. P. : B, B. Mussooree, in Herb. Balael, 1860 ; “The Park 6S-6600', 

on trees, Mackinnona 1870, Hope 1887, 1895 ; T. Gath. — Jumna Vy., Duthie 1888 ; 
“ Q-arhwal,” 5-6000', Dr. J. L. Stewart, B. 6'nrA.— above Bansbagar 4-500Q' and 
6 - 7000 ', Duthie 1885 : Mohargiri 6500', S. k W. 1848 j near Nafn! Tfil, 

Hope 1861, on wet rocks ; Gori Valley 6-8000', Duthie 1884, 8-9000', (^uthie 1886 j 
Dhankuni Pass 8500', Trotter 1891 j KAlaMiini Ridge 9000', MacLeod 1898 ; *grows 
chiefly on rocks, occasionally on trees.'^ 

Disteib , — Asia : N. Ind. (Him,), Nepal, WalUct^ Sikkim and Bhotan; Astei— 
Khasia, Eohima and N. Manipur 5600'. Burma, Malay Penins. 

The fronds of this fern grow larger than is kated in the books : 1 have 
Mussooree specimens over 18 in. L The creeping rhizome is generally free, 
only clingiog to the trunks’ of trees and to rocks by its long wiry roo^: it 
winds round and up the tranks, branching in all directions— frequently ^ right 
aogles. The fronds droop, and form a beautiful clothing to the tree trunki. 
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lacluding Afghanistan, the Trans-Indus Fbotected States, and Kashmibs 
arranged and named on the basis of Hooker and Bakery's jS^/nopsis Filicuin, and 
other works, with New Species added. 

By C. W. Hope. 

(^Continued from ^mge 749, VoL XIV.) 

Part IIL— THE GENERAL LmT^-{contmued). 

Genus 26.---.POLYPODIUM, L. 

Subgenus Phegopteris, FSe, 

1. P. erubesoens, Wall. ; Syn. Pil 306 ; 0. E. 543. Fhegopteris 
erubescens^ Wall (under Polypodiim), Bedd. H. B. 289. 

Kashmir ; Baaaoli, 6500% Clarke 1876 ; MacLeod 1891 : “ mouth of gorge near 30th 
milestone, in very wet soil, 6-8000 V' 

Punjab: Hazara Siran 'llange,_ coll. Inayat, Sahar. Herb, eollr. 1899 ; 

Chamba State, McDonell, J. Marten 1898, CoYentry 1894: j Simla 

Edgeworth, Bates : near Simla 5-6000% and Mashobira 7-8000% Blanford at 
the bottom of some of the deep valleys below Simla, where it is pretty common. 
My highest elevation is about 6600' ” ; Sirmur, T. Thomson. 

N.-W. P. ; 2). 2), i)«s# .—Jannsar 4500% 0. G. Rogers ; Mussooree 4-6000', by water, 
not uncommon ; T, *Phedi 4-5000', and below Laluri 3-4000', Duthie ; 

S. -Mrs. Pisher ; ICumaun^'B>. B. 1827, Wallich type specimen j Eamganga 

R, and Karim 6200', S. and W. 1848 ; Naini Tai 55-6000% Hope 1861; Davidson, 
Trotter ; ridge above Bageswar 6000% MacLeod 1893. 

DiSTBiB.—Asia ; N. Ind. (Him.), Nepal, Wallioh Sikkim ; Assam— Khasia 3-7000', 
** somewhat rare."*’ Malay Penins, and Isles. China— Yunnan, Delamy 1886. 

Lowest pair of pinn^ deflexed. Stipes and rhaohises not always pink : 
sometimes pale-yellow or straw-coloured. Grows in wet ground below springs, 
or by the sides of streams — the fronds bending over the water, and attains a large 
size, 10 ft. long, including the long stipes— if my memory serves me rightly as 
to Naini Tal specimens. A Chamba specimen has pinnae 13i in. I. by br. 
It grows 8 ft. high in Mussooree. 

2. P. aturiculatllin, Wall. • Syn. Pil. 306 ; 0. E. 543. Fhegoptms 
mriculaia^ Wall, (under Folypodium)^ Bedd. H. B. 290. 

Punjab : Chamba State — McDonell ; Simla Meg, — Edgeworth ; near Koti 6000% 
Gamble 1878 ; Samal Vy. (below Simla) 4500', Blanford: “very rare in the neigh- 
bourhood of Simla. I have met with it but once ” ; Simla— several stations, 57-6000% 
Bliss 1890-91 and 92. 

N.-W. P. : D. J). Mussooree, King, in Herb. Hort. Sahar. ; B, Garh, 4-5000% 
Duthie 1885 ; Naini Tal, Hope 1861 ; Goriganga Vy. 6500', MacLeod 

1893, pinna very narrow: “ grows almost in beds of streams, in dense shade."’ 

Distbib,— A m : N, Ind. (Him,), Hepal, Wallich 1821 ; Sikkim and Bhotan, 
5-8000': « plentiful about Darjeeling” ; Assam— Khasia 5000% Hock. fil. et T. Thom- 
son. Java : fide Clarke. China— Yunnan, Mengtze 6000% Henry. 
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A specimen collected by Mr. Bliss at Simla is 16 in. br, with pimi^ li in. 
wide, 1| in. nearest rhachis , veinlets 12— M of a side, up to 17 in lowest 
segments, forked in lowest, and occasionally so in next above. In this species 
the sori are considerably nearer the costa than the edge. 

3. P. Phegopteris, L. ; Syn. Fil. 308 ; C. E. ML Pheppteris vuh 
gam, Mett., Bedd. H. B. 290. 

Trans-Ind. States : !?«>.— -Mirga 9500', Surg.-Lt. S. A. Harriss, 1895, 

Kashmir : — Tajwas Ndla, 11-12,000', Levinge 1872-75 j Dr. Aitchison SO-lOjCOO* j 
Sarpat 10,000', MacLeod ; Grulmarg 8-9000', DutMe. 

Punjab : Chamha—Vingi 8000', McDonell 1882; Upper Cheaab Ty. 8000' On 
Kashmir ? ), Baden Powell 1879 ; <‘Chamba’’ J. Marten ; S^inclx Vy. 8600', 

Harsukh (Sahar, Herb, collr.) 1899 ; Za7^a *4?, Dr. G-.. Watt. 

H.-W. P. : 2’. Banga Pdui 10,000', and Kidarkanta 10-11,000', Dntbie 

1879 ; jS/wwaww— between Milain and Kilkot 10,000', MacLeod 1893. 

Distbib.— ; Greenland to Alaska, Labrador, Newfoundland, and Canada; 
U. S , : New England to Virginia and westward ; Europe : Iceland, Scandinavia and 
British Isles to Spain, N. Italy and Greece, and intervening regions; Caucasus. Asia : 
N. Ind. (Him.), Sikkim— Sand ukphu 11,500' Levinge. Siberia, Mandschuria, Kams- 
chatka, and Japan. 

4. P. distans, Don ; Syn. Fil. 308 ? C. K. 644. Phegopteris didam, 
Don (under Polypodium), Bedd. H. B. 292. 

Kashmir : ? 

Punjab ‘.■^Climriha ? Simla Region ? 

N.^W.P. : D. D. Jaunsar, Chakrata 7000', Gamble No. 22,825, 1891 ; 

Kumdun, near suspension bridge on old road to Alrnora, Hope 1861. 

. Distbib. — Aeia : N. Ind. (Him.), Nepal , Wallich; Sikkim, C, B. Clarke : typical ; 
Assam— Khasia, Malay Peninsula. Java. China. 

As 'both Clarke and Beddome say, P, distans has tufted stipes, and -as in all 
Gamble’s specimens from Sikkim and Chittagong— 16 sheets— which are com- 
plete, the caudex is erect with tufted stipes, and as this is the character of some 
thirty specimens in the Calcutta Herbarium, I have separated the numerous 
specimens from N.-W. India, hitherto called P. distans, but which have a 
widely creeping and branching rhizome, and I give them as a new species — 
P. late-repens, next below. I am doubtful about the Kashmir specimens which 
I have not seen except Trotter’s, which wb agreed are late-repens^ and also about 
McDonelUs from^ Ciiamba*. Gamble’s, and some of Blanford’s, specimens from 
the Simla Region have erect caudices, and so have Gamble’s from Jaunsar in the 
Dehra Dun District. The Kumaun specimens have the caudex rather decum- 
bent and stipes subtufted, but are otherwise the same. 

Generally speaking, P, distans seems to he a smaller, stiffer, narrmver, and 
less cut fern than the next, but occasionally the fronds are broad for their length. 
This is so with a specimen from Sikkim, coll. King, No. 4132, 1877, which 
Sir George kindly sent me in 1890, ^ a type of Don’s plant. That frond k 
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14 iaches broad. The stipes are very erect, closely set, and densely scaly for 
some way up. The piniv^ are cut down | or 4/5tbs to the rhaohi% and the 
segments are entire, or very slightly crenate at the apex. Don’s description in 
the Prod. EL Nepal is : — 

“ P. dktans, frOixde lanceokta— pinnata : primus distantihiis snboppositis 
laiioeolatis acuminatis altepinnatifidis pilosiusculis ; segmentes oblongis apice 
rotimdatis ; imis inciso-sen’atis ; snperioribus repandis, stipite rhacliique 
semi-territibiis villosis, soxis remotis biseriaiis. 

“ 9ab. in Nepaliee alpibus, Wallich. Frons bi- — v. tripedalis. Ehachis 
purpiirascens,” 

There is no allusion to a rhizome in the above. Mr. Duthie once kindly noted 
down for me the localities and collector’s names of the (Indian?) specimens 
named P. dutam in the Calcutta Herbarium ; and I gi-ouped them in five forms, 
thus :—{l) Tt/pieal fornix from Simla, OomIU ; Sikkim, Khasia, and Nilgiris ; 
(2) w. minor ^ G, B. Clarice^ from Sikkim; (3) var. glahrata^ .C. B, Glarlte^ 
Kumaun, P, Blinhworth^ without rhizome, named P. Irmnmm Wail, on 
original ticket : margins of segments almost entire ; (4) vaT,^aliidomm.^ iT(m 
Labaul, Khasia, Nilgiris Gamble^ and Ceylon, —rMzome erect, stipes tufted ; and 
var, adnata (sp.) Wall, from Dhannsala Chamba C, B, Clarke^ 

G irhwal 8000^ Blanford^ Nepal, Nilgiris Beddom, Ceylon Thwaites, Mr, 
Duthie noted that there were no type specimens of Don or Wallich, except n 
doubtful one of each ; and that tne specimen ascribed to Don looked very 
different from the rest of var. cdnata^ the margins of the segments being 
almost entire. 

5. P. late-repens, n. sp;, (Trotter MS.) Hope Plate XIV. (see VoL XII, 

p,€28). 

Add.-Aat Jaonsar hab — ^Molta Range 60C0', Dtithie 1896 ; B. Gark, 
Mrs. Fisher : pinnules entire, only toothed at points : no stipes present. 
Kamaun : Inayat, nat. collr. Sahar. Herbarium, No. 25,088, 8-1890, 

6. P. BryopteriS, L., including P. Rohertimum Hoffm.; Syn. FiL 309; 

O. R. 545. Plmgoptms Dryoptens^ Lim, {mdest Folypodim}i\ Bedd. 
H.B. 293. 

: Kurram Vy., Aitcli, 1879; FeiwAs Kotal, Collett 1879. 

Trans-Ind. States : .BarajJ— Mirga 7500^ Gatacre 1895 ; GUtral^ J. E. 
Yoiinghusbaiid 1891:. 

Kashmir ; 7-13, OOOL frequent ; .Gilgit—Toltion Indus, 6000', Winterbottom 1847^ 
Punjab : Hazara Dist.—Kagan Vy., Inayat (Sahar. Herb, collr.) >1896 (probably 

P. Rohertianumy, Clmn'bcu BtaU 7-$000', McDonell, J. Marten, 1882 to 1899; 
Kmgra fy. Put. 8000', Harsukh (Sahar, Herb, collr.) 1899, 

N,-W. P. ; T. Ganges Vy., 8-11,000' Duthie ; B, Garli — Dombitia Gadh 

900(f, Duthie ; Kimmn 10-13,000', Duthie, Trctter, MacLeo:!. 
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DISTkib. — Amer, : Greenland and Sitka to Rocky Mts., Canada and Newfonnd- 
iand ; U»B . : N* B. States to Virginia, and westward to Oregon and Alaska. Europe 1 
Widely distributed, from the extreme north to Italy and south of Spain, AMa : 
Sebefia and Kamschatka, China— Peking Mts. 6000^, Eancook z “very rare'‘'’ j 
Mukden — Kirin, dhwM. 

I have marked some of the specimens enumerated above F, Dryoptetis^ and 
others P. BAbBrUamm^ but there are others I am not sure about. I think the 
difference between the two plants k not so great as it is in Great Britain. 
I agree with Mr. Clarke that if P. EoUrtiamm is distinct it grows in the 

7. P. omatnm, Wall Oat. 827; C. E. §45. P%opfmk orwwto, Wail 

^under Bedd. P. S. L, t. 171, H. B. 29'L 

N.^-W. P, Clarke in * Review.’ 

Distrib.— A« ia *. K. Ind. CHim.), Sikkim and BhotAn, in tropical valleys 0-2D00', 
common ; Bengal — Chittagong Hills 600^, S. Ind.—Carcoor Gh^ts, Malabar, and else- 
where along the Western Ghats, but not common— de Beddome. Ceylon. Malaya. 

N. Australia. Polynesia, 

I enter this species on Mr. darkens authority, but I do not think it can be 
common in Kumaun, as he seems to say, for none of my corre^ndents seem 
to have found it there. I have not mysdf collected in the low-iying valleys of 
Kamaun, except in that of the Gola, from about 2000' upwards^ and I did not 
see it there. 

8. P. punctatum. Thnnb. ; Syn. Fil 812. P.. Labill, 

O. R. 546. PJmgeptem punctata Thnnb. (under Polf^Bdmm)^ Bedd. H. B. 295. 

PuHJAB : McDonell, J. Marten ; Trotter, in List ; Simla Eegr, 

Asan Valley, Edgeworth 1840 ; seen, freshly gathered, by Hope, 1886— said to be from 
Rifle Range, B, of Jako Mt. 6-7000^ : not in Blanford’s List and not got by Bliss. 

N.-W. P. : B, B, launsar,. Lafchwa 8-4000\ Gammie ; Chatra 6000', Gam^ 

Me; T* Oarh, 4-5000', Herschei, Mackiimons Hope, Duthie ; Kumann T. T. 1846, 
S, and W,. 5-7000', Dnthie, Trotter, Haclieod, 

Distrib.— ; Columbia to ObiU. Atia : K. Ind (Him.), Nepal WaWeh j 
Sikkim and Bhotan; Assam— Mishmi Griffith^ Khasia T, Zebb, Bengal — Chittagong, 
alt* 1000' — 5000'. S, Ind., common on W. Mts. at high alts. Ceylon, Malay Penins. 
Tonkin. Java. Philippines. Japan. SaUd^g^ich Isles. -N. Caledonia, Moluccas. Australia. 
N.. Zealand. Van Dieman's Land. 4/n * Fernando Po 7000'. Tristan da Cunha 
St. Helena. Bourbon. Madagascar. 

Subgenns" Goniopteris, Presl 

9. P. uropliylluin, Wall. C3afi. 299 .; Syn. Fil 814; C. E. 547. 
N^hrodium ur^hyUum, Wall (under Pdypodium\ Bedd. H. B. 274 and 
Sappt. 72. 

K. W. P. t Qarhmal mA Kfimaun, Clarke in ^ Review.’ 

DlSTBiB.— A«»a : N. Ind. (Him.}, Sikkim and BhotaU ; Assam— Khasia ; Bengal— 
Chittagong. Burma, Ceylon. Malaya.- New Hebrides— Aneltenm. ; Chusan 

Polynesia. N. Australia. Quoenslana. 
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I have: salrBeeE she specimem from the we^ 6t Nepal oa-'Which flarke founds, 
aor any others from N^-W. India* 

10. P. prollfernm, TP'*esl ; 8jm M1./S15. F.p^Miferum. (Roxh.) Wall 
Oat. 312, 0. li. 548. Oonioptm$ prolifm Roxl>., Bedd. B. B. 236, Mmuc 
kmi proUferum [Sw,) Hooh 2nd Cent. 

Kashmir i 3000' ; Trotter in List. 

Punjab : Ghamha'-^-MoDomll in List ; near Dalb<>iiBie 3000-, Troiter, Kwngra 
Valley 2-3000'i, ^’rotter, 

H.-Wm P. : J9. D. JJist^Yety common in tlie Ddn, on banks of streams and 
canals, up to perhaps 8000* ; r. 1600', iro^d,'3O0O' Mackinnons ; Sjuhafanjpur 

Dktk — iioorkee, Lt. Sedgwick, B.E, ; Kumaun — The Bhab'ar lOOO', 8. and W.. ; Gonai, 
Davidson, above Katgodam — below 2000', Hope ;• I?u^.—Sirna Tal, on 

banks of Kobni K ; had been submerged lift, by afiocd, A. Gampbe]ll ; Moradabad, 
T. T. 1844 i North Oudh Forests, E. Thompson. 

Distbib.— : N. Ind.— eastward in the plains, and westward along the foot 
of the hills np to SOOO'j Chntia Nagpur, Rev, A, Campbell ; (SentrarProvsv, Hoshang- 
abad Disti, ,• The Ooncan, S. Ind. j Ceylon-^Triaeomalee, Wight ; 

Burma — Mergtii. Malaya S. China* Philippines, N. Caledonia* N. Australia. S. 
Australia— Queensland. New Guinea. Afr i Angola. Zambesi Land. 8hire--‘Hear 
Blantyre ; E. Trop, Africa, Mauritius. B. Africa. 

x\b I find none of the published descriptions of this species suSicient, I 
venfeui'e the following, which is founded on long observation of grcwing 
plants:— 

stout, slowly creeping and ImnGhmg, FrmdB springing some- 
times in tufts, prooumhent, or climbing among bushes and in hedge- 
rows : sometimes of definite length, broad, spreading, and sterile, but 
one or more fronds of a tuft baving a leading prolonged rhaehis 
which thi*ows off branches from buds at the axils of the pitmae 
3-6 inches apart, up to 6 branches per bud, and, if trailing on the 
ground, becomes an epigoous rhizome, throwing mit roots. 8S well 
as branches from the axils, but ultimatelj diminishes in width and 
becomes flagelliforni : the side branches fertile, and c^ten prolonged, 
sending out one or more branches, from each bud as does the main 
rhaehis j the main flagelliform rhacliis often fertile to the apex. 
(Quoad dtra — vide mdores). 

Some of my observations were made on plants naturalised in my garden 
in Dchra (N.-W, P.), transplants from a closely adjoining natural 
station. Given moisture and other favourable circumstance, this 
species is cajxible of great development : I believe I xeral shootei 
sometimes become leaders. Beddomc is certainly wrong in saying 
that the elongated and flegeliiform fronds arc nou-£ceding/^ as 
specimens in my coUeciiQu show% 
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'14. P; liBeatUM, Colebr. ia Wall, Cafe. .300', v Sya. Fll 3lf> ; -C. R. 
548, , Nepfmiium mdatum^ WML '(under ^dd', H. B, 275 aiid 
Sappi 73. 

KASHM.rB: Tawr Vy. 4000',, LeT4nge 1E75.; ■ Trotter, , in, MS. Ijist;' Jhelara Yy. 
Milestone,'** MacLeod 1891, 

PfTNJAB ; €%«?;? 2»j'iiS^af^—BlcDoneii in List; Chamba BOOO', Blanford, Trotter s 
SMla Bsg, — Simla. 5500y Bates, . Gamble, Bliss ; Sirmar — T. T. 

■ N.-W. P. : **N. W. I.’\ very red, Falconer; B, D. But , — M.nssooi.ee AiiOOO'O 
by streams and in Swampy ground, not uncommon, Herb, Dalzel, King, M^eMnnons, 
DutMe, Hope; iJfsrI— Mackinnons, DutMe 4-5000^; B, PiBb er 

Kumaun^'Wd,lliQh j Pbnrfca and Bagesar 8500^, S. and W. 1848 1 Cd. Davidson 18^5- 
(very red) ; Kalena Vy. 47-6000VH<5po 1890 (only slightly red) ; near Bagesar SOOD', 
llroitenmi. ^ 

BI3TEIB.— K. Ind. (Him.) Nepdi, WallM 18^; Assam— Misbi, Griffith^ 
Ehasia.. Silhet. Ceylon. .Penang, Gbina-Cenfer., ^Ir, Maries. \ Icbang, } Sseek-^' 
wan, t Faher ; Tunmn : Eancoek, 

A very different looking plant from the next> and mnch more elegant. The; 
rfuzome is, widely creeping, never erect, Bj the side of running water it grows, 
to a large size. P have a frond. I gathered in Kiimaun, mounted on f ve 1 
sheets, with stipes almost 30 in. and frond 57 in. l.,.and I get others larger. 
Mr. J, W. FurrMl has seen fronds,,. 8 ft. long, without stipe. As is often 
the case with ferns having a creeping rhizome, many fxonds are sterile, Imb 
otherwise the same as the fertile fronds. I have never seen any trace of 
involucre on even very young fronds gathered !n N,-W* India* Beddome says 
speciinena from Dr. Stuart, QarhwM, have the involucre- very distinct. Clarke, 
who kept the speciesdn Polypodium {6QmpdfiTis)\ says the young sori have many 
hairs among them. 

The stipes, rhaohises and veins are often quite red. The number of veins 
runs up to 10 pairs,, the excurrent venule being often free. Beddome, in life 
supplement, says the rhizome is sometimes creeping,, wmetimes erect. I 
find it is always widely creeping. Beddome may have mixed up two distinct 
ferns and I cannot admit that a fern can be so inconsistent in its,structure and 
habit as he says this is. 

12. P. multiliEeatum, Wall. ; Syn. FiL 316 ; 0. E. 547. 
dium moidmdnense^ Bedd. H. B. 275, F. B, I., t. 231. 

Kashmib : Poonch 3000', Major Sage ; Trotter in printed List. 

H. W. P. ; B, B, Diif.— in.the Ddn, Halota Kh^la about 2600', Hope ia80-8t-£9 ; 
Kamgarh Road 2000', Gamble 1892 ; below Mossooree, to westwanl, 4000', ”4ac- 
Mnnont 1878 ; Birgni Nadi, Dnthie 1882 ; B. Garhwal,'Mrs. FiAer ; AL 

mora, Davidson 1875 ; Kali ?y. 2-8000', Dntbie 1884 ; QoU Vy. 250(s', Hopo 1^1)0 ; 
Sarjtt Vy., near Bagesar/ 3000' S, and W, ; 8-8500', Trotter 1891 , NnM O.-iM 
Forests, R. Thompson. 
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DISTRIB.— -4 m : N. Ind. (Him.), Sikkim and Biiot&ii ; Bengal i Chittagong and 
plain westward, and ascending the Himalaya to "4-6000^, Pajasnfith Mt. 4. 

GampUll \Xm 2 .m.’---WalUe^^ oyer the 'F^ovince ; Namhnr Forest, Maww. 

M.i Goleonda Hills, west of Vizagapatam, 2 - 3000 ', “ involucre distinct ’%• not on 
Western Mts. , Beddoma in H. B. Burma : very common near Monlmein, inyoln- 
ere distinct.*’, Beddome» Fiji Isles, Seeman ? 

Under JP. limatum^ Baker remarks— “ Seems not distinct from the next, ” — 
but see my remark above as to the contrast between the two. The present plant 
is more coriaceous, and very dry-looking, with veins very prominent and dis- 
tinct : the fronds are generally broader and shorter, and have fewer pinnae than 
F, has,— 4-15 pahs in Gamblers and my specimens ; whereas in our P. 

lirmtam the- number varies from 8 to 80 pairs, only 3 speoimens - having less 
than 16 pairs. A specimen I have, from Parasnath Mt. in Bengal, is 
high from the rhizome, of which total , the stipe b 44J inches, and the frond 
46. It has only 14 pairs of pinnae : the lowest ai*e lO iu. 1., the next paix 12'', 
and above that there are several about 18 in. The width of the broadest is 
barely above li in. The pinnae of P. tmdtiUneatum are much the broader, and 
the number of pairs of veins runs up to 28 and even 25. Trotter's plant 
from Kumaun has the narrowest pinnae of any 1 have Been-^| in., but it 
nevertheless has 16 pairs of veins. , My Kumaun speOimens were growing in 
a swampy slope in forest : very few fronds were fertile. As Beddome added 
in his supplement, the rhizome i^creeping : the stipes are distinct. 

Blanford, in his published List,, gives Simla as a habitat, saying : — ‘ The 
Glen' and some other- wooded ravines belo\V 6000', .The pinnm are, narrow/'’ 
I think this must be P. Imaium. Oolehr, .His specimen of P. limatum from 
Ohamba is marked^ by him P. muUtUneatumy and yet has the narrowest pinnae 
of any Unectiim, 1 have seen, witjf only 6-7 pairs of veins. ’ Trotter, says 
he collected P. rmdtilmatum m ^mba and Simla ; and if he is right as to’ 
Major Sage's sp^imen from Kashmir this is probable enough ; but the evidence 
I have seems insufficient. 

I have never seen the slightest trace of involucare in this fem, as growing in 
K.-W. India;, but- 1 detected some iit Gamble’s specimens from the Palkonda 
Hills in the Vizagapatam Bigtriot, 25aG , and the Eumpa Hills, 2000', in the 
Godaveiy District, .Madras Jt^esideoqy* The Bump Hills’ plant has pinnae cat 
down about | of the half width in terminal pinnm), segments wider than 
in other P. not more than 13 pairs of veins, which curve 

upwards; and the son are /.at a distance from the oosta instead of near it.;^ 
they are much nearer the excjulrenb .vmnlet. These Ma&as specimens may.be 
the same as the MoulineiU plant,. whl,eH t have not seen ; and I suspect 
Beddome m^ W right in setting Up , JN^ motdmeineme, but wrong in, upsetting 
P, mtdtUinmium, In his supplement of 1892 he says that fronds of JV". 
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meinenm lately received ia a very young state show ciliaBed involuorea on 
almost all the sori ; and that Mr. Mann’s apecimeiis from the Nambur Forest, 
Assam, have the pinnae inches broad. If ia* is, I think, the broadest I 
have of P. midtiUmatum, 

Subgenus Eupolypobitjm. 

13. P. saMalcatum, Bl ; Syn. Fil. 328 ; €. B. 449, Bedd. H.B. 314. 

N.-W. P.— Gafh.y Mackinnons 1882 ; Kalimtindi 8500', S. and W., 

No, 19 ; P. part of Wall. 310 ; named P. suhfaloatum by Sir W. J. Hooker. Above 0ini 
0-7000', near Sosa 9-10,000', Butbie 1884. North India, Edgeworth, /id Hooker. 

Distbib.-— : N. Ind. CHim.) Nepal, WallioTh^ Cen£!ra? Nepal, J, SeuUf 1880. 
Sikkim and Bhotin, common ; Assam — Khasia 4-5000', frequent. S. libd.-— Nilgiris 
And Anamallays 4-5000% Ceylon— Gen tr. Prov. Malay Penins. 8-4000', and Isles, 
Philippines, Cuming ; Borneo ; Moluccas — Batjan Isd. j New Guinea, Btcmnect. 

Subgenus Goniophbebium, Bl. 

14. P. amoenum, Wall. ; Syn. Kl. 341 ; C. K. 550. GompMeUum 
amcmum, Wall, (under Polypodiwni), Bedd. H. B. 817. 

Punjab : Chamha, McDonell ; 5-8000', J. Marten 1897 ; Kang f a Vy, Di»L 8000'; 
KuUii 6-8O00', Xrotcer, Coventry ; Simla Eeg . — Simla and neighbourhood, and east- 
ward along Thibet Eoad to Bisahir, 6-9500', T. T,, Edgeworth, Bates, Hope, Gamble, 
Blanf, Trotter, Bliss, Lace J Sirmur, T. T. 

N.-W. P. : B.E. Bide.— Jaunsar,Dakera 5500', C.G. Bogers, Haiianta 8600', Gamble 
1898 ; Mussooree— ‘ The Park’ Hope jLandour — Seal’s Hill 7000', Hope ; T, Carh. Ndg 
Tiba Mt. 9000', Mackinnons ; Ganges Vy. 7-8000', Duthie, Hatuni 7000'. Gamble ; 
“Garhw£l,'’ Grimth l845 ; B. Curh.,UfB, Fisher; AwwaWn— Kathi 7600', Jagesar 
6000', S. & W. , near Naini TAl- 6600' Hope ; above Kamgarh 7000', Trotter; K41a 
Mnni Eidge 9500', MacLeod. 

DISTBIB.— : N, Ind. (Him.) Nep61, WaUieh ; Sikkim and Bhotan ; Assam-— 
Kbasia Disfe. S-6000', very common ; Manipur G. Watt China, Menry'i, Bfanc&ck ; 
Formosa (doubted by Clarke). Tonkin^ Balansa, 

Mr. Clarke can^istiuguish this fern from some large specimens of P. hchnopvs 
Wall. (No. 10 below) only by the scales (on rhizome ? ) not beii^ hair-pointed : 
ho says there is no difference between the two, and he has P. lachnopm exceed- 
ingly large. One does not need to look at the scales to distingaish between the 
two species. P. amcBnwn has a broadly lanceolate frond — twice to thrice, 
rarely more— -as long as it is broad : P. lachno^us is linear-lanceolate, commonly 
six to seven times as long as broad, and i-arely is the breadth so much as 
one-fifth of the length : 15in. 1. by 2m. broad are common dimensions,’ and I 
have a frond 21 in, by 3 in. The number of pinnae (or lob^) in the two 
species is considerably different : in amminm it is sometimes less than 20, gene- 
rally 25-30, and very rarely reaching 25-40 in hdmopus the number is rarely 
below 30, and frequently reaches 45 or morel In ammum the costae of the 
segments are from | in. to 1 J in. apart, and the segments gradually taper from 
a .broad base to a generally very fine point ; in latlmqnm tlie costae are generally 
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nbouii 3/8 to 7/16 in, apart, rarely i in, or over, and tbe segments suddenly taper 
at about two-thirds of theft length. The fronds of laclmopm- B,Ye mnoh weaker 
and thinner than those qI ammnum^ and they hang perpendicularly from the 
trees they grow on, I have^ rarely seen P. laclimpus on rocks. P. ammmm 
generally, I think, grows on rocks, or in soil on rocky slopes, scmetinaes stand- 
ing upright ; but in Mussooree I have seen it on trees. When in a young state 
the fronds are very pubescent, and always there are numerous small chaffy 
scales on and near the rhaohis on the under side. The fronds of P. laohnop%t& 
are all but naked, 

15. p. ladinopns, Sjn. ¥il U2 ; G. R. rm. GoniopM 

lacfmopm, Wall., Bedd. H. B. 319. 

Kashmie : fida Olaxke, in ‘ Eeview.' 

Punjab : Kullu 5-7000', Trotter in printed List ; Simla Begion-Siml&^ Edgeworth 
6-5500VCrainble, Blanford, Trotter, ‘‘not very common ” ; Masbobra, Bliss. 

N,-W. P. iX>. D. Dist, -^in the Biln : Nalota Kbala 2600', Hope ; Mussooree 55- 
6500', in many places, on trees, Hufehie, Mackinnons, Hope ; T, Vy. 

6-7000', Buthie, Sahlra Yy. 6000V Gramble ; B2. ; Mohargiri 6500', 

S. atid W. 1S48 ; Hawalb%h ; Nairn T^l, S. and W., Hope, Bavidson ; near Asliot 
4-5000', Buthie ; Nalena Yy. 47-5000', on rocks, Hope j Sarjn Yy., Bans! 5600' 
Trotter ; Goriganga Yy. 8600', Kdia Muni Ridge 8500', MacLeod. 

Bisteib . — AHa : N. E, Ind. CHim.)Nep0 ; WaUicJf> 1821 ; Sikkim and Bhot^n;- 
Assam— Khasia Bist. S-5000', '‘very common,’* CUrhe ; N. Manipur ^^WyClarhe. 

See my remarks under P. Mujwwm, Walk, No. 14, above. Occasionally, when 
growing in an exposed dry situation I suppose, this fern, is very small and wiry : 
Duthie’s example from the Jumna Valley has fronds only 4'^x k including 
stipes, MacLeod’s, from the Eala Muni Eidge, Knmaun, is from 6 to 11 in. 
including stipes. I watched this fern at Mussooree for a number of years, and 
I believed it was spreading there. It is a striking object, hanging from tbe 
large oak trees in the forest, on the north side of the ridge, np to 6500' alt., and 
I could emiy distinguish it from P. mcrorhizoma^Ghsk^ (which is much more 
common) at some distance. The elevation-—^ up to 11,000' ’’ — given in the 
Synopsis^ seems much too high, and Clarke’s higher limit, 6000', is too low ; 
but Beddoine has cut that down to 3000', on what authority I know not, 
Blanford says — Not very common at Simla. Pound on Ireland rocks in 
shady ravines below 6000'.” 

16. p. miororrliizoma,0. B. Clarke, in Trans. Linn. 2d. Ser. Bot., 
Vol.1, 1880, p. 551 (0, R.) ; Syn, Pil., 2d, Ed., OoniopUehium 
Tlii%ma^ Clarke, Bedd. H, B. 322. 

Kashmie.— Cl^irke ; Trotter in Lists. 

Punjab : McBonell in List; J.* Marten 5-7000', 1897 ; Mmdi State 

5000', TToitei ; Xauffra Vy\ Pht, Balbousie, Clarke ; MuUu 7-9000', Trotter ; Simla 
Simla, and eastvrard along ridge to Matifma 6-9000': ‘‘ very common on 
rocks aud trees from 5500' to 8500' ’^ (Blanford in List). 
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N;-W. P, : i). i)..DiA'#,.— and Laiidotir'S-'JSOO', <ivei 7 wher«, on rocks 
trees ; Darh.^WLts- Fisher ; l'w«<!5«m-*Jagesar OOGB', S.aiid W.; Maitii Tdl ; Kftii 
Vy. 940/}00', Dnthie ; Goriganga Yalley TOGO', MacLeod. 

Distrib, — J li'ii* : N,. Iiid, (Him.) Sikkim and Bkotan ; Assam—Jakplio Mt. 
di)W, Clarke i Chim-^Yunnm^ l)el(iva!/f Ilenrij. 

Besides the difference in the scales of rhizome between this species {inii 
P. lachmpus^ distinguishing characters of micrmiimma not mentioned by 
Mr. Clarke are— the brown stipes, and darker bro wn rhachis ; the broader, 
shorter, and rather stouter frond ; piunm much fewer— generally only lT)"2o 
pairs — and broader ; and sori often oblong or oval. At Mussooree this fern 
grows to a higher level than P. lachncjms. The rhizome does not strike me as 
being very small, 

17, P, argutnm, Wall; Syn. Fil 511; 0. R. 551, GcnwphUhmm 
afgutum^ Wall, (under Pohjpodmm^'^tM., H. B, 323. 

N.-W. F. : P.P. Di#.— Mussooree 0500% Hope 1885 yT. (rar/i,— Nag ^Tiba Mt. 8000' 
MacIdUnons 8000' 5 B. Dark, 0-7000', Diithie 1885, Mrs. Fisher ; Kumauny E, Bl, ; 
Binsar, 011 trees, 7000', S. and W. 1848, and Major Madden ; Naini Tal 5-8000', on 
trees, Hope 1861, Davidson 1875 ; between G ini and Miinshiari 7-8000', above Gini 
6-7000', and Gori Vy. 7-8000', Dathie 1884 ; above Lonarkhet 7600', Trotter 1801 ; 
Ranti and K^Ia Muni Eidge 7-10,000', MacLeod ISO.'L 

DiSTRIB,— ; N. Ind. (Him.) Nepal, Walllah IS 20 ; Sikkim and Bhotan, 
4-9000', very common ; Assam — Khasia. 

Mr. Clarke gives— Himak)^, from Rishmir to Bhotdn, very commoip’ as 
habitats for thk species, but I cannot find any specimens from the westward 
of Tehri Garhwalin the N.-W. Provinces, nor did Mr, Trotter; and Mr. 
Bknford is silent as to the Simla Region. The Jaurmr Tract of the Belira 
Dun District also seems a blank. 

My plant from Mussooree is from the only known station i|i, or within, two 
days’ journey of that place : it must be 10 or 15 miles from Nag Tiba Mt. in 
a straight line across the deep valley of the Aglar River. I found the fern in 
Mussooree on one branch of one Rhododendron \arhomm] tree only, and left 
most of the rhizome and fronds on it, and it was still there in 1835, but did not 
appear to have spread to other trees. P. argtdum was pretty <;ommon in 
Naiui Tal in 1861, on the Sher^ka»danda side of the Lake, high up. 

Sabgeans Nibhobolus, AiwU 

10 * P. adliascaiis, Sw. 5 Syn. Fil 8 ^ 0 ; 0* R* 552. MpMolns 
adnmems^ Sw, (under Fohjpodmm)^ Bedd. H, B. 324. 

Nv-W. F. : JB, G&rh 34000', F. W. Mackinnoh 1881 ; iTtswAuw— Bamganga R. S500. 
8. and W.; 4-5000' and 3-4000',. Bnthie 1884 ; Barju Vy. 8600', Tiotter 1891 ; <‘GoTi- 

ganga Yalioy and ■eke where, 5-SOOO', MacLeod 189S. 

DiSTBiB.— Throughout N. India in moist climates,'” Himalaya-r-up 

io 500(1' a»fl even 8000' : extending oter tlm plains to Calcntte and the sea-iaee e£ 
the riouriderbmi ” ; Assam— Kachar, Mkhmi Manipur, IFh/t, 8 . Ind, Burma-- 
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liexgmyOripth, Andaman Islands, Ceylon. Malaya. Tonkin. China — Ynnnan. Chasan, 
Fiji* N«w Hebrides,— Aneiteum K. Australia— Cape York* Aft»n Cakerun Mts* 
Britrea, C. Scbweinfurtb, 1896 ? Mascaren Isles. 

Hew %o H;-W. India ; and there not found westward of the Ganges. 

20. P. stigmoanmt Sw. ; Syn. Fil 350 ; 0. E. 553. JYijpkMm 
^tigmosm Sw,, Bedd, H. B* 328. 

N,-W. P. : T. Carhwal‘->iOM*^ Mackinnons 1878 ; below Laluri 3-4000', Hutbie 1881 ; 
Kmmun—S&tjn Vy.—Gangoli Hat 3000', Major Madden ; K51i Vy. 2-3000', Dutbie 
1884 ; Cola Valley 2300', Hope 1800; Sarju Vy.— -Bageswar, T. T., 3000' S, and W., 
Trotter 1891; Sarju and Goriganga Valleys 3-KOOO', MacLeod 1893. 

DISTEIB,— : N. Ind. (Him*) Sikkim and Bhotan 1-4-5000', Assam — Khasia 
2-3000' very common ; W. Manipar 3500', Clarhe ; Bengal — Cbutia Nagpur, Farasn^tb 
Mt. 3500', Ctarhe, S. Ind.— Golconda Mts. Burma— Tenasserim. Sumatra, JEfancoch, 
CMna— Yunnan, Henry, Hancock, 

21. P. fiSSlim, Baker ; Syn. Fil. 351 ; C. R. 554. MphoMus fissm^ 
BL, Bedd. H. B. 330. 

Kashmir *fide Clarke in ‘Review', and Trotter in Lists. 

Punjab : Ravi Vy, 6000', McDonell ; 5500', J. Marten 1897 ; K%llu-^ 

Upper Bl4s Vy. 6-6000', Trotter ; Simla Rey-j, Blanford : “rare, and found only at 
levels below 5500'’' ; below Simla 5500', Hope ; Simla- “The Glen” and road to it,t 
Jaru-ka— N51 , Bliss 1890-93. 

N.-W. P. : D. H. launsar, Duthie 1879, Lokir, Gamble ; “ Jaunsar,’' C. G. 

Rogers ; Molta Forest, 5000', Gamble ; T, 6farh, 5-8000', Gamble, Mackinnons ; 
B. Mrs. Fisher; Kumam — near Bagesar 3000', Vy. of Sarjn 8600', native 
collector, in Herb. Hort. Sabaranpur ; Gola Vy. 23-4000', very abundant, on rocks 
and trees, Hope ; Naini Tal and elsewhere 6-6500', Hope, Duthie ; near Almora 6000' 
MacLeod. 

DISTEIB.— : N. Ind. (Him.) eastward to Bhotan, very common ; Assam — 
Kbaaia 1000'-6000', very common ; Manipur, Watt. S, Ind.— W* Mts, 3-8000'. 
Burma— The Sb5n Hills, CoUett ; Ceylon— C. Prov. Malay Penins. Java. Philip' 
pines. China. Afr. ; E* Trop. Zambesi Highlands. Madagascar. 

22. P. floooxaosum, Doa ; Sjn. Fil. 351 ; C. E. 554. NiphoMtcs 
flmiosus, Don, Bedd. H. B. 881. 

Punjab : Kangra Yy. jWAf.— Dharmsala 6000', Trotter 1887; Simla— Edgew., and 
Madden, Sir J. W. Hook. 

N,-W. F. : B. B, Dut.— from 2000' to 5000' : common from south of Debra, in 
Debra, northward to Rajpur, and to above Jhari Pani on road to Mussooree, on trees ; 
ir?<iJttffteft—3000'-6000', very common, 

DiSTKiB.— ; N. Ind. (Him.) Sikkim and Bhotan, rare ; ATO-m— Khasia, up to 
4000', and Sylhet Plain* 

The desOTpfcion of the shape of fehe frond to fehe ^ Synopm ^ — narrowed 
very gradimlly to both ends ” — is wronjr, and subsequent writers have not put 
it right Olarke says-^--^^ Buddeoly or gradually narrowed at base,” and Bed- 
dome— lanceolatie, finely aouminate, sub-sinuate, moderately attenuated and 
deourrent, or broad and nnecjiafily hastate at the base.” The frond is never 
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gradually narrowed to both ends— so far as I can see. It is gradually narrowed 
to the apex, but always more or less suddenly to the base. Only occasionally 
it seems to be narrowed to the base equally on both sides ; but that sometimes 
is because one side has been folded up in pressing, or when the shoulders - are 
narrower than usual. I should describe the frond as — lanceolate aouminate, one 
half ending at the base before the other, both halves decurrent on the stipes. 
It is as if two longitudinal halves of lance heads, of unequal' length, were 
joined together so that the points coincided. The shorter side is sometimes 
more suddenly narrowed than the other. In the same plant some of the fronds 
will have the shorter half of the lance head on one side, and others on the 
other— according as, I think, they have sprang from one or other side of the 
rhizome. Specimens with fronds narrowed at both ends are probably/^, fisstm, 
which have got mixed. The latter-mentioned species has sometimes rather 
broad fronds, and it too sometimes narrows below rather unequally ; but it has 
hardly any stipes, whereas P.Jiocculosum has a stipe of one-third or more the 
length of the frond 

P.fiocculosum is very common in Dehra, and along the road and canal 
avenues up to Eajpur at the foot of the Himalaya, alt. 2100-3000', chiefly 
on Mango trees, which have rough bark ; but since I first observed it in 
1379-80 it seems to have spread also to Toon trees {Cedrela toona)^ the bark of 
which is much smoother. Above Eajpur, up to about 5000', it grows in the 
forest on various kinds of trees, BauMm and others. It is also very abundant 
in the forest in the Gola Valley, below Naini TAl, up to 5000' or higher, on 
rocks as well as on trees. This plant does not shed its fronds annually : they 
axe persistent for a time, shrivelling up at the close of the rains, or during a 
prolonged break in them, and uncurling and appearing quite fresh after a good 
fal of rain in the dry season, or at the setting in of the next seasou^s rains — * 
quite hygroscopic in fact. This may be a character of all the species of Mpho- 
bohm, as it is of certain species of some other genera .and subgenera — see 
Asplefdum mg mm above, and Polypodium (Phym.) linear e below. Plants of 
F.jffomulomm may be taken from a tree in the cold, or dry hot, season, soaked 
in water till they uncurl, and be then made good specimens of, though of course 
without young frond^?. Mr. Trotter took some plants from Dehra to Bawal- 
pindi, and so treated them, and laid them into his herbarium. The rhizome 
is slow growing and never found of any considerafe length, and it throws up 
only a few fronds each year, in a tuft. The fronds probably live on until the 
rhizome dies off at the back end. 

Subgenus Drtoabia, £^ 2 ^. 

23. P. propilKllllim, Wall, Syn. Fil. 367 ; a E. 556. Drynma 
Wall/IMdllL ^ 

12 
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, N, W, P.; T. in Heib. Hort. Saharan put : marked ®* Kidarkantaj 5% on 

ticket* : no colleetor‘‘s name, B, 6''ffr4"—60OO*5 Mackinnons 1881 ; Kinoli Vv-s Diithie 
1885; Mrs. Fis'ier ; A«7»«/4*---Eaman 4600', Binsar 7000', S. k W. ; Alaknanda 
Valley, near Joslrimath, Edgew.; Mymnn da, Davidson 1875 ; 0ori ¥y« 5-6000', Dnthie 
1884 ; Halena Yy. 47-5000', Hope 1880; near Pitoragarh 6500', Trotter 1891 ; Sarjii- 
ganga Yy, and elsewhere 4*7000', MacT eod 1893. 

DISTEIB. — : N. Incl. (Him*) Nep‘51, WalUeh ; Sikkim and Bkotan, very 
common,'” Cl'irke ; Assam— Khasia Dist, 2-5000Vvcry common, Eobima 6000', ClarU, 
Burma. Malay Penins. Java. China— Scecbwiln, on Mt. Omei, Fahef ; Yunnan, 
BeUtay, Ilmooch, Henry, Afr, : W. Islands. 

U, P, rivale, Mett. MSS.; Sjn. Fil B67 ; 0. E. 556. Drfjnam 
mollis^ Bedd. H. B. 341. 

PuitJAB ; Chamha^ MacDonell ; ivullu 8-900', Trotter Simla Simla and 

eastward to Hattn Mt. 7-9500', on oak trees : locally abundant. 

N.-W, P. : D. D. DM.— Jannsar, Dcoban 9000', Herschel and Duthic's collr. 1871’; 
Landonr 7100', Hope; Oarliwal 8-9000'; Lev., T. €arli>—^&g Tiba Mt. 9000 
Mackinnons ; Jumna and G-anges Yalleys 8-10,000' and 5-6000', Dnthie ; B, Garh,, 
Mrs. Fisb,er , Binsar 7000', B, & \Y. ; hi aim Tai and near it, Hope, Trotter ; 

GorigangaYy. 8700', MacLeod 1898 : ‘'Grows in enormous tufts, built up of old 
stems.’' 

Disteib,— ; Thibet— Soulie, Hohson, M, Ind. (Him.) Chumbi Yy., in Thibet, 
on Bouth slope of Himalaya, King’s collector, 1882. China— N. Shen-Si Prov. 
Mevd. J, Glraldl (P, Baronii, n. sp., Chf hV), 

The ‘ Synopsis ' gives N.-E. Himalaya as the habitat ; but this seems a mis- 
print for N.-W. Him., as the Chumbi Station— between Sikkim and Bhotdn — - 
was not then known. Also, in the “ Sympsk it is said that the venation is 
like that of GmwphMmtm ; but Mr. Clarke sai^s it is that of other Brymrim* 
Colonel Beddome gives an exact description of the fern. 

Sahgenus Phymatobks, Pml, 

25, P. lineare, Thumb; Sjn. Fil 354; 0. E. 558. . Pkqwltu 
Thunb. ; Bedd, H. B. 346. 

Kashmib i-^0e Clarke in ‘ Review,’ . 

POWAB : Haisdra Dist.— Kagan Vy. 14,400', Inayafc (collector for Herb. Salmr.) 
1896; Okmiha^ McDonell ; Mandi State and Kullu, Troiter in List ; Simla J?ey.— 
5-8000', common. 

N.-W. F, : D, D, DM.— In the Ddn 3*8000',. common ; Mussoorec 55-650,0'., !,n many 
places ; T, Gark , — Phedi 4-5000' Duthle; B\ Gark, Mrs. Fisher ; 
common, 

DISTBIB.— lilis : K. Ind. (Him.) Hepal, W‘int$rl&tUm. ; Sikkim and Bhotfe'; 
Assam-Khasia DIst. E00'*60J0; “ very common,” W. Manipur 3000', aarhe. S. Ind. 
—throughout, B§iiom% Ceylon, Malayan Penins., and Isles* China. Japan^ 

: S. & Centr.yWith tha Islands. . 

Bknford ays This is a fern of oompamlively tlie lower levels, . « . 

, . . The fronds are thick and ooriaojous, and in dry w«mther roll up from 
the and so remain for weeks and months, iimolliiig again, like 
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iff oD tlie reten confirm tins; Ilje fron^fe also 

sometimes coil up at the apex. 

P. simplOXj, Sw., Sjn.. Fil. 27. FJimare^ Thb. 0, P. simplex^ Sw.^ 
Hk. and Bk. Sjn. Fil. 854. 

P, simplex^ Sw.^ Clarke, Journ. Binn. Soc., XXV. 99. PieopelUs simplex, Sw.,. 
Bedd, H. B. 84:7. Polypodium (Phjmatodes) simplex, Sw., Blapford, in Joiirn. 

’ Asktic fSoG.^ Bengal, Vol LVII., Pt. IL, No. 4, 1888, PL xx, 

PtJjfJAB : McDonell, in List. Pangi— Satrundi,Harsukh (collr. from 

Sahar. Herb.) 1890 j Xan^ra Vy, Edgew. in Herb. Sahar. j Dbannslila, Trotter ; 

Knllu 6-7000', Trotter; 6600',. Trotter ; 6-8000',. 

common.' 

F.-.W. P. ; E. E, Jaunsar — Chakrata 7000' ; in the DCn — Kalanga Hill 

33000', Gamble ; Mussooree and Landour, very common 6-7500' j T, Ear h . — Jumna 
Vy, lO'lljOOO', Ganges Vy. 10rl2,000' Duthie ; E. Earh 8000', Duthie, Mrs. Fisher j. 
K^maun 6500' to 9000', S. & W., Hope, Dnthie, Davidson, Trotterj MacLeod. 
DlSTBlB.—4j3a : H. Ind, (Him.) Sikkim and Biiotan. China? 

Thk is a very common fern in the Himalaya, on trees, and it never ought to 
have been mixed up witH P, llnmre, for, besides other differences, and entire 
dissimitirity in appearance when growing, the fronds are herbaceous in texture^ 
and wither and fal! oil directly the. rains cease, or before that when a touch of 
cold, dry wind comes from the north* The fronds of P. lineare are persistent 
for another year at least. Bknford noted this, and said — Their texture is 
thlu, the venation distinct.” The sori when young are completely covered 
and protected by peltate scales, up to 20 In number to a sorus, which fit 
together so closely that to the naked eye they sometimes look like one large 
involucre with a continuous margin outside the soms. These scales disappear 
as the sporangia ripen and burst. The sori are occasionally oval or con- 
liuent.' , 

This species is still mixed up with P, lineare in the Kew Herbarium. Speck 
mens from the eastward of British India seem to vary a srood deal, and there 
may be among them a new species. 

27. P. elatliratani, 0. B. Ckrke in Eeview 559, t, 72, fig. 1 ; Baker in 
Ann. BoL, Vol. V., No. XVIII. PUopeUis dathrcda, Clarke, Bedd. H. B. 848. 
Pohjpodimn {Phymatodes) dathratim^ 0. B. Clarke, Blanford, ha Journ. Asiatic. 
&)C., .Bengal, Vol LVII., Pt. II., No. 4, 1888, PL xxi. 

AFGHAN. : Kurram Vy.— 1041,000' Aifcch. 1879-80 ; Peiwar Kotal 7000. 
Collett 1879. 

Kashmib : PiT PmJiH 1149,000', 0. B. GlaVke ; ^7%i^ Vy. 1042,000'^ 

Duthie, Kajnag Eangc) and Kamri Vy. 948,000' Bn thie 18S2 ; Hidge betweeii 
Kishenganga Vys., 942,000', MacLeod 1891,* Sind Vy*—Souamarg .8000', Gammie 

1891 . . , 

fmxAB: Hazdra Di§l..-Kag^n Galley,. Inayat (collr. Sahar.)' 1897 ; / 

Bavi Vj, 7000', MaoDondl, Pdngi 13,500',. J. Marten 7 Mandi State T-OOOO' 
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Trotter ; 8-9Q00', Trotter; Simla 7000', Hope 1871 ; Simla— 

*** abutidaEt OB trees ob north side of Jako Mt, 7000' and a little above that level^ 
and ranges (eastward) up to at least lb ,000' on Kam'alhori and Hattn,’’ Blanford /in 
Hist) ; Hope, Trotter, Bliss, 

H.-W. P. : J>, J), OwL— Jannsar, Mrs. Stansfield ; T, Garhxoal B-1 2,000', Dnthie ; 
JB. 6^ar^, 12-18,000' Dnthie, Mrs. Fisher ; Eumam 944,000' Dnthie j Lessar Pass 
14,000', MacLeod 1^98. 

NepaIi W, : Klli Vy., near Kangna 11,000', Nampa Gddh 1343, OCO', Dnthie. 
Distrib.— . dm ; N. Ind. (Eim,), N. China, Mancock. 

Mr. darkens description seems to have been written from material gathered 
in a limited tract, j,nd his drawing is by no means an adequate representation of 
the plants which seems to have various forms. The figure shows fronds not 
more than 6 in. L, including the stipes ; and Mr. Clarke says the fronds are 
small. Blanford^s figure is better, as it is of a larger plant, and shows the 
venation more correctly ;,hut it does not give the sessile irregularly peltate and 
lacerate clathrate scales^’ which are mixed with the sporangia and are the 
chamcteristic feature of the plant. He gives a drawing of a scale from the 
rhizome, and says the fern is readily distinguished from P, simplex by its 
narrow linear fronds, the character of the venation, and the clathrate scales of 
the rhizome and sori, as if these were identical. Clarke’s enlargement of a scale 
from the sorus is quite different from Blanford^s from the rhizome, and is 
correct : both are clathrate, though their shapes differ. But, as Blanford says, 
the scales of the sori are not persifctent,'and it is not easy in dried specimens to 
find a specimen of them. On some fronds I find similar scales on the under 
surface quite unconnected with sori. 

F* claihatim^ if all the specimens so named he that species, varies very much 
in dimensicns and shape of frond, Duthie’s high-level examples, from Carhwal, 
Kumaun, and West Nepal, are generally mailer than even Clarke’s figure shows, 
and are rather coriaceous with venaticn obscure, but they have the characteris- 
tic scales in the sori Duthie’s No. 5178 from the Kuari Pass, British Garhwjil, 
13,000', h^ a comparatively broad frond and short stipes, like that of P, simplex : 
stapes 1| — in., frond in. 1., narrowed gradually to both ends, but it 

has the characteristic soms scales in abundauce. Some of my specimens from 
the’ Simla E^ion, gathered late in the season when withering, and with no 
scales in the son, have stipes 2 in. I, and fronds 10*— 12 in. I by |— | in. br. 
Some of the sori in these are linear— § in. 1. A frond from the Mandi State, 
collected by Trotter, has stipes under 2 in. I, with frond 12 in. by in. A 
plant of Blanford’s, from Kamalhori Mt., 9500', is u^ly 4 in. high, rather coria- 
ceous, with venatloh obscure, scales wanting, sori oval or oblong. I collected 
plants of this fom at Smla in 1871, and was then certain they were not P, 
linmre. Fronds from Ohamba are 13 in. I. by | to barely t in. broad, very 
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Eaenibraiioiis, stipes very short. I have never seen stipes as long as the fronds 
suoh as Clarke speaks of ; but some of Duthie^s from Kashmir are |ths.of the 
total length, and some of these have fronds | in. hr., and look like narrow F . 
implex. If the natare of the scales is the main specific character, all' these " 
various forms are one species. 

Blanford made a particular study of this fern at Simla, where it is very abun- 
dant on Jako mountain, and he was at first inclined to make two, varieties besides 
the type ; but in his finally printed list he gave that up. He says P. cIq&- 
ndum is quite distinct from both P. Uneare and P. simpleXy though it often 
grows with the last-mentioned, which it much resembles in texture and mode of 
growth; “ The sori,'* he says, ‘‘ are small, frequently oblong, of a bright orange 

colour, and sometimes confluent The stipes are gei?eraHy 

shorter, and the fronds longer and more linear than in the specimen .figured by 
dlarke.^’ The sori are sometimes very large, in a specimen of MacLeod^a 
from Kashmir they ai‘e one-eighth of an inch in the largest diameter, and more 
than one-quarter the width of the frond : these are full of scales. This species 
is not got in Mussooree, where both P. UnearB and P. simplex very 
common. 

P.dbert% Kegel— Desor. PI, nov., No. S VIII, 122, from Turkestan, is 
exactly the same as a small form, called P. clathraium^ from the Himalaya at 
high altitildes, which might i.^rhap3. be separated and put under P. nlletU, 

28. P, Hiemloraiiaoeum, PoUj iS., P. gmndiJoUum^ Wall. ; Syn, Fil. 
860; P, mmhrammm^ Don, C. E. 560. Fkopeltis membranaceum, Dorij 
Bedd. H. B. 855. 

Kashmib ; Tawi Vy. 4-5000', Trotter. 

Potjab : Chamha State— Chantib Vy. 6000', McBonell : “not. common” ; Kangra- 
Vy. Trotter j Simla Simla, common. 

K.-W. P ; i>, D. in the'Btin ; Kaiota Kh^la and elsewhere at the foot ,6f • 
the Him&laya, 2500' and upwards ; Mussooree 6-7000', on moist rocks,' and trunks of 
trees, coinmtn ; T &arh. Agl% Vy. 4-6000', “0b thie ; P. Fisher ; 

Aitwawn— Mohargiri 6600', S. & W. ; NainiTdl 6600', on rocks by the take, Hope 1.861 : 
not seed there & i 890 And 1894 ; elsewhere 25-5000', widely distributed. 

0ISTRIB.— A ; N. Ind. (Him.) Sikkim and Bhotdn ■; Assam— Khasia Hist. 2-6000' j 
very , common j Bengai— Parasndth Mt. 80q0',‘(?Zar^c. 8, ind.— E. & W. Mts.,. 2-6000',.: 
Ceylon. Tonkin. W. China— Yunnan, Scnfp. Phjllippines. . 

Usually large ; but I have a fertile frond gathered in Kumaun, only 5 inches 
high, including the short slipes. All the specimens I possess seem to .belong to 
WdlMi*s F, grandif4ium,vMQh k^Q^ sOri smaller, and irr^ularly 

scattered. 

2 9v P. lieterooarpiim., Bl. (non Mett.) ; is., P. Z^pe1Ii% Bl, Syn; Fili 
860 ; P. Zipellii, (X E. 561*. PleopMs Eippem;Bi, Bcdd. 'B.' B.; 357. 

Punjab ; aaw5a^Balhousie, Colr.Byas,/^^ Bedd, in H. B. 
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Bisteib . — AHa J K, Ind. (HiBi.) Sikkim and Bhofcfin, 2-6000^, common ; Assam— 
Khasia, 2-4000^, frequent, W. <Manipur 1000' Clarlte, Ceylon. Malay Penins, 
Ferak. Sumatra, Jam. Borneo. Philippines. China— Yunnan,, J/ewi/. 

I giFo this as a Il^Torfch-Weafc Indian species solely on the authority of Colonel 
Bsddome. Mr. McDonell, who lived for years in Chamba, close to Dalhoiisie 
in chm^ge of the forests, never found it there. I do not think the habitat,, 
‘‘ N, India,’’ in the ^Spiopsis/ means including N.-W. India any more than it. 
does when given for P, tridkdes^ Ijamk., the next H.-E. Indian species, or for 
P. kemiomiideim. Wall. 

80. P. OSylOlJlim, Wall. Gat. 294. P, (ri/idtm^ Don, Syn. Ml. 863 ; 
P, hmMtim, Thunb. var. 2 oxyloba (sp.) Wall, C. E, 563. FleofBlti& Jiastata,, 
Tb., Bedd. H. B. 362 ; Flmpaltis trifidcf^ Don, Bedd. Suppt. H. B. 96 ; 
PleopeUis ladnkia, BL, Bedd. in Journ. Bot., Aug. 1892. 

PUKJAB : Dalhousie, McBoaell : ** abundant ; Kangra Vy, But ^ — 

Dhamaala 50001 Trotter ; Simla Meg, — Simla 6200', Blanf . : “ very rare. In fact I 
know of only one locality for it, near Simla”; Simla— 8 stations, Bliss ; BnaMr-^ 
Takieeh 5000', Lace. 

K.-*W. P, : B, B. Sowarna. N4ia 4500' I ; Badr^j Mt. and ‘ The Park on the 
Mussooree Eidge, Mackinnons 1878-79 ; ‘The ParkVeSOO', on trees, Hope 1887 and 
1895 ; The Castle Hill 6100', A. Hope 1885 ; 0. W, Hope IHOi and 1896, in quantity, 
on a rock » B. Barh.^ Ganges Vy. 7-8000', Duthie 1881 ; Dura 5000', Gamble 1898 ; 
JB, Barhf Mrs. Fisher ; B, Blink 1827 ; Binsar 7000', S. & W. ; near Naini 

Tal, Hope 1801, Nalena Ty. 4700', Hppe 18S0 ; above Lohai khet 75-8000', Trotter 
1891 ; Kala Maui Kidge 85C0', MacLeod 1893. 

Bisteib,— Aria : K. Ind. (Him,) Nepal WalUch ; Sikkim and Bhot£n: not 
common ; Assam— Ehasia Bist. 2-6000' ; common, EoMma 6000', S. India— 

6000'-8600'. Ceylon, ATrs. WalUr, China— Ynnnan, Henry, Japan. 

A thoroughly good species, in my opinion. 

81. P. malacodon, Hook. ; Syn. KI. 36S : C. E. 564. • Pleopdtm 
mcdcuodm, Hook., Bedd. H. B. 868. 

PUKJAB ; AwZItt— Jalori Pass 10000', Eohtang Pass 10-18,000', Trotter 1887 ; Simla' 
Meg.^ Bates ; Eamalhori and Hattn Mts. 9-10,500', on rocks, Gamble, Collett, Hope, 
Trotter, Bliss. 

N.-W. P, i B, Garh.^mt infrequent at 9-1 8,000' alt,, Mackinnons, Duthie, Herschel, 
Gamble ; B. near Eamri 9-10,000', and above it 12,000', .Buthie ; Kumam 

Sarju B. 4600', and Kala Mundi Pass 8000', S. & W. ; Bali Ty. .1248,000', Buthie ? 
Pindar Gorge 10,000', Trotter. 

Bistrib.— : N. lad. (Him.) 948,000', Nep^ to Bhotin. 

Ml’. Clarke says A very oommou fern, known at once by its strongly ser- 
rate margin. It is remarkable that I find no example in the Kew Herbarium 
(other than my own) except Aome pieces mixed on a sheet of T. Thomson’s, imid 
lo have been collected top of Hattu, alt. 10500^, in the North-West Himalaya.’^ 
But Mr. Clarke restricted the range of habitat to * Nepal to Bhotan’. Hattu Mt. 
is now a well-known habitat for P. malacodon : it was got there in 1876 by 
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tJambtej and in 1878 by Colleti; and, as will be seen above, the fern grow^ in 
many bfcher places west of Nepd.L 

The soal^ of the rhizome have not been correctly described by Baker or 
Clarke : they are not “ brown or neiirly blaok/^ or “ brown black/’ They are 
biooloured, i.e., pale-brown with a broad dark-brown stmak down the cejatre, 
Oiarke says^ — Frond often sul>cordate at base.” Among the numerous speci- 
mens in Gamble’s and my collections I cannot find a frond that is not cordate 
or sub-cordate below. Many examples have sori oval or oblong, the major axis 
directed towards the margin. Some of Duthie’s specimens from British Garh- 
wal, 12,000', have sori biserial bt^iween the veins, often confluent. These grew 
on trees ; but elsewhere, so far as I know, the fern is always on rocks. 1 can 
see no resemblance to, or affinity with, P. oxyUhum, 

S2. P. cy^tolobum, J. Sm., C. E. 563. Plec^eltis Sim/artii^ Bedd,^ Sya. 
Fib 2d, ed. 573. Fleopeliis malacodm^ Hook., var. n. majiis^ Bedd. H, B. 
S63, and Suppt. 96. 

Punjab : MacDonell 5 fde Beddome in Snpr/t. H. B.. 

K.-W. P. : Z>. P. Pw/,— Mussooree, The Park’’ 68-65C0', Mackinnons 188.0, Hope 
1887 ana JT'WfwaMw— Binsar 7500', 8. &W. ; GoriVy., 7-8000', Trotter 1891 ; 

Mangalia Gox 10,000', MacLeod 1893. 

Dibtbib.— ; N. led. (.Him.) Hep^l to Bhotdn 9-12,000': very immon, 
aaThc ; Assam— Oakpho Mt. 8000' ; Khasia Dist. 5000', Clarke, 

This species is not in McBonell’s List of Chamba Ferns, and I have seen no 
specimen from the westward of Mussooree. Trotter in his printed list said he 
had a Chamba specimen from McDonell ; but the species does not appear in 
his later M3, hsi given to me ; and I have four fronds of P. oxylodum marked 
by Mm P. cyrtolobum, 

1 am not much surprised that winters with a tendency to unite speies, and 
who have not seen this growing in its natural habitats, thinking it a lurm 0 ! 
P. malacodon^ at least if they can get ever the marked differences of cutting 
and scales of rhizome. But, having seen P. malamdm growing only on rocks 
in the Simla Eegion, at high elevations, andP. cyrtoMum gtowing only on 
trees in Mussooree, at a much lower elevation, and having .observed their very 
different habit and appearance, I cannot heMtate to agree with Clarke in separat- 
ing them, The scales of the rhizome are bicoloured hke thoi?e of P. malacodmi^ 
but they are much narrower and darker coloured, and they end in long thick 
hairs. The frond is less cordate at the base, and sometimes quite decurrent on 
the stipes ; and the textoi’e is much thinner than that of P. malacodon. The- 
fronds vary from occasionally simple to three-lobed, and to three pairs of lobes, 
besides the long terminal lobe. Major MacLeod’s two fronds in my possession, 
from Kumaun, are— one, trilobate, and the other, with stip^ over 4 in., has a 
frond.lO in. I with 4 pairs of lobes— the long^ nearly 6 in, I A frond from 
Mussooree is nearly 12 in. I, with terminal lobe all but 8 ihebes. 
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33. P. Stewartiij 0. B. Clarke, in Trans. Linn. Soc., 2d. £er., Bofe., 
?olI., 563 — the ‘ Eeview,’ Pleopeltis malamdmfB.ooh.^ F. StewaHi^Q^ ; 
a variety less serrated, Bedd. H. B* 363. 

Punjab: Bavi Vy., below Sach Pasf, 9600', M0t)onell 1882; ©OOd*, 

J. Marten 1898 ; Simla Simla* near the Tunnel T40u', Blies 188G-9C-92. 

K.-W. P. : D. D. Seals'* Hill E. of Laiiao^ir, 7000* Miss Parrott (by whom 

indicated to Hope) 1887 ; Hope 1896 : ifttiwawa— Binsar 7000', S. & W. ; top of Liria 
Kanta Mt. about 8000, Hope 1861 ; Summit of Dhanknri Pass 10,500' and Phnrki, 
Trotter 1891. 

DlsTBiB.'^Jlila ; K. Ind. (Him.) Sikkim 12-18,000', Lachen, Sir L, D. Hooktr, 
China— 

Beddome meant, I think, P. cyrtolohm as having been collected in Garhwil 
by (Dr.) Stewart, as this statement is made with reference to the fern depicted 
in his Plate 204 in F.B.I,, which seems to be P. cyrtolobum, Clarke wrongly 
referred to that Plate under his P. Stmartii, This species hardly grows so large 
as its congeners do, and it is a stiffer plant — subcoriaceous in texture: the 
fronds do not hang down, but stand np, or spread out, if growing on the 
face of a rock. The paler scales on the -rhizome distinguish it. It seems 
a rare plant. As to the Simla Region, Blanford says : — “ Very rare, and has 
found atbeen only one place near Simla, on rocks at an elevation of about 
7400 fe %r 

34, P. ebeHipes, Hook.; Sjn. Fil. 365 ; C. E. 564 ; Pleopeltis eimipes, 
Hook., Bedd. H. B. 363. 

Punjab; Cha}nba-^yLcDonQU^ fide Trotter; J. Marten 1898 j Kulln 9-10,000', 
Trotter ; Simla Reg.^ on ridge east of Simla 8-10,000'. T. T., Edgew.* Bates, Blanford, 
Hope, Trotter, Bliss, 

K.-W. P. : P. P. launsar— Harianta 8600', Oambie 1896 ; T, Oarh. Kag 
Tiba Mt. 9000', Mackinnons ; under Bandarpunch 10-13,000', and Bok Mt. 9-10,000', 
Bnthie ; P. Uarh, 6-7000', on trees* Duthie, Mrs. Fisher; JTmaww— Kalamundi 
8700', S. k Dhanknri Pass 8-8600', Trotter, Kala Muni and Mangalia 0or Eidges 
8-lu,000', MacLeod. 

Disteib.— : Tibet— Yatnng, Hohtm ; H. Ind. (Him.), Sikkim and Bhotam 

B^d^ the broad, black, opaque, polished scales on the rhizome a marked 
distinction between P. elmpes and its congeners is the m^udi greater nntote 
of lobes, and consequently the longer frond ; the number df lobes seems to he 
7"1S pairs. There are no fronds of ehenipes decurrent, ak base in Gamble's and 
my collations. Otherwise, Beddome's remarks as to the distinctions between 
members of this group s^m good. 

Subgenus Pleopeltis, j?., d? P. 

B5. P. jllglaildifolitim, Don ; Syru Fil. 368 ; 0. R. 566. Plbopel- 
TIB, Bedd. H, B. 308. Pohffodium capitsUdum, Wall. Cat. 806. 

Punjab ; Simla Simla, Lady Dalhousie 1881 ; Bisahir, Taklech 6000', 

Lact. . ■ 
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P* : JD. B. jDijft — Landour 7000', Colonel Wilmer (eomm. to Maekinnons 1878) ; 
Sears Hill, B.of Landour, Hope 1887 and 1896 ; between Ora and Bam- 

teai, Dutliie"’8 collr. 1879 ; between Betwari'and Dangnlla 6-6000'-; 7-8000^, Duthie 
1881 ; Kidarkanta ; Jodargidb WaterfajBE and rocks near Snr4nu-ka-Ser 6000', Gam- 
ble 1898 ; Bl GmK 7-8000', Duthie 1886, and Mrs*. Fisher ; Sarjn B. and 

Bass to Mohargiri, S, & W. 1848 ; Naini Tdl 7000', on trees, Hope 1861 ; Goriganga 
Vy. 6-8000', MacLeod 1893. 

Distrib,— : H. Ind. (Him.) NepIP, Wallwlh\ Sikkim and BhotSn ; Assam— 
Khasia 2000'-^5000', very common, Clarhei Kohima— Jakhpo Mt. 7600', ClarTie ; Mani- 
pnr 7600'. Burma— Moulmein, China — Yunnan, Eenry^ Yunnan— Mengtez, Ean* 
€oo \ ?ery rare.'” 

Perhaps the omission of localities for the type, from Beddome’s Handbook, is 
due to a misprint. Hone of the specimens I have from N. and W. India are 
petiolate, and otherwise they seem quite normal. At Naini I used to see 
this fern growing on trees. At Mussooree (Landonr) it grows in dense 
masses on a steep bank, under scrub forest, the fronds banging down gracefully. 
In Kumaun MacLeod found it growing in large overhanging masses on pre- 
cipitous rocks. I have a frond, Trotter’s No. 959, 1891, from neaif Naini Tdl, 
named by him PJimaiayme^ Hk,, which I now think is P. juglmidifolkm 
var. Userialii of Clarke, which was gob in Ktimauu long ago, mded^ specimen in 
the Kew Herbarium. The form B. F. tmumuda^ Hk., does not appear to have 
been got in N.~W. India. 

S6. P. LehmaBni, Mett. ; Syn. Fil, 369; C. R. '^6. PleopeUis^ 
Bedd. H. B., 370. 

H.-W. P. : B. Gar%todl.^rxmt Bamri 12,000', on rocks in forest, Duthie No. 6177, 
1886 ;loc.? P, W. Mackinnon ; Mrs, Fisher. 

Dibtbib.— : N. Ind, (Him.) Nepdl, WalUch \ Sikkim 4-8000', common, 
Clarke* Burma. China— Yunnan, Bdavay^ Eemry, 

Duthie’s plant from British Garhwal is a remarkable sport. The 
specimen he gave me is one frond, with three inches of rhizome 
sending out side-shoots. The scales are typical. The stipes is ,5| in. ].-—the 
frond 10 in. I, 8i in, hr, : pinnae 5 pairs, sessile, lowest 4^ in. 1., and next 
3 pairs not much shorter : all, and the terminal pinna, have the veins irregu- 
larly prolonged, so that the lowest pair of pinnae are in places 3 in. br. : the 
pinnae are very opposite and very acuminate. There is a similar 
specimen in Kew, also from Dabbie, No fertile fronds of this ’were 
found by Mr. Duthie. I have lately received from Mr. Gamble two 
fronds, quite typical, collected in British Garhwal by Mrs. Fisher, with 
pinnae very opposite and very acuminate. Mr. Mackinnon’s specimens want 
rhizomes ; but I have other grounds for believing this species grows in Garhwal, 
for frohds of what I could only so name grew up from among a mass of 
rhizomes of — I forget wliat other species — which the Maekinnons brought from 
M inner ningc of the Himalaya, and had ip cultiration at Mussooree, about 1881 . 
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Genus 28. NOTHOOHLAENA, iJ. 

1.. If . vell^, E. Br.y Prod. 146; N, Desv.,., h. Ffl. 57(t 

N. vem, B. Br. Bedd. H. B. 875, 

AraHAH. : Griffith, in Herb. Hart. Kew j see also Baker M Ann. Bot. 

m.xviiL. 

Kashmib ; Beddome in Handbook. 

Fuira'A^B : Bavi Vy., below Pokn, S6C0‘ and under: “also found in 

other places at 5500' or so,'’ McDonell 1582 ; “Chamba", SOOO'. J. Marten 1897 ;; 
Kangra ?y. Dist,— Lahanl,j^<?£f Bedd. H. Pdngi and Lahanl, 9-12/JOO', Dr. Watty 
in Herb. Hort. 'Kow, 

Distrxb.— A^ r, : Spain, Sardinia, Italy, Sicily, Greece, Crete. A Ha ; Syria ;; 
B, Persia, Df. 5 E. Persia, BormniiUer^ Auitraiia : temperate and tiopicaL 
Afr, : Macaroneriaii Isles, S. Morocco, J". JD, ffooker^ Algeria, Nubia. 

I tMnkMsfero was-found in Ohamba (or Kashmir) by Mr. Ellis before 
Mr. McDonell found ik .Mr.* McDonell did not know it, and sent it to Mr. 
Levinge, and to me— or Levinge sent it to me. Levinge marked it ‘‘ Woodsia 
1 ^,*^ ? I recognised it as iV. Imuginom from a coloured drawing in ‘ Britten’s 
European Ferns-.^ 

Mr. Marten has quite lately found it in the Ohamba State. 

2. N. Marautae, B. Br. ; Syn. Fil. 871 j 0. B. 567 •, Bedd. H. B. 878. 

KASBMIR : fidi Clarke in ‘ Keview. 

Punjab : ^Wi 2 r< 2 —.Bayi Ty., TbMa 11,000', McDonell 1%M KuiH^ summit of 
Jalori Pass 10,600', Trotter ; SMa ridge 1/ of Simla 8000' to 10,200', Bates, 
Blanf Hope, Trotter, Lace, Bliss, 

N.-W, P, ; D. D. Jaunsar 9000', Bogers ; T. 6 'ufA.— Nag Tlba Mt. 9-10,000',, 
Maokinnons ; Deota 8000', Gamble 1898 f Baloha, Kogeis j Jamnotri 10-ll/)00', DutHie 
1884,; B, above Bamri 8-9000', Dombitia Gddh 9000', Kuari Pass 11-12,000', 

Duthie ; S. & W. , Kali Vy. 9-10,000', DntMe and J. B. Reid, Pindar Gorge* 

8000', Trotter. 

DisTBiB,— ; The Continent throughout the Mediterranean Region, extend- 
ing to the Tyrol and Hungary, and to ArdOche and Portugal : in Spain upon the 
mountains up to 8000'. AHa X Syria and Tanria^ ; Tibet— Yatung Mobmn y N. Ind. 
(Him.) Sikkim— Lachen Yy. 9-15,000', ; JDr. King'^s coUr, Aff.% 

Maoaronesla, Barbary States and Abyssinia. 

Genus 29. GIMN0GEAMME, i7w, 

■ Subgenus Leptogeaiihe^ J, Sm, 

1 . G. Totta, Scblechk ; Syn. Fil. 876 ^ 0. B. 567. Le^togrmm Tottdf 
Sohl^ht.^ Bedd. B. B, 877, 

Kashmir %fid$ Clarke in ‘Review,’ 

Punjab ; .Ravi Vy. 6000', McDonell ; K%ll % — Outer Seordj 7000',, Trot- 

ter, 6-8000', Coventry | Simla The Ohiir (or Chor) Mt. Herschel f Simla— BHsa 
1886-90-92. 

N.-W. P. ; J). D. Dire.— Jaunsar, Earianta 7000', Eathidn 7600', Gamble ; T, earh'. 
— Ofa^chpnr Vy. 6000', Duthie; P. W. Mackinnon, very long; T* T..? 

^agesar SOOCK, S. & W* ; Bdgew., Hawalbigh, in Herb, Sahar. ; Davidson; near 

Bavidhwra 6000',. Trotter. 
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Jim : K Ind,, Griffith ; Khasia 3-5000', commott, Ctarle* 

8. Imd. — very common on west aide, at highest elevations, Beddome, Ceylon^ Sumatra 
and Java. Japan. China Korea. Afr, : Macaronesta j Guinea Coast ; Fernando 
Po, .»nd Kamerun Mts,, G, Mann. Abyssinia. Cape Colony. Comoro Inlands. 

Q. Leving^ii, Baker, m Aanal Bot., Vol. V., No. XYIII., 216. 6^. 
mritd^ vau Levingii^ 0. R. 568. Leptogramme mrita^ mr, £emngi% Clarke, 
Bedd. H. B. 879 ; Leptogramm^ Lmngii^ Bedd. Suppt. H. 99.— Plate 

XXXV. 

The following is Mr, Baker^s description of the Plant 
Rhisuine slender, mde-oreeping ; palese lanceolate, membranaceous^ Stipe 
slender, naked 6 — 8 in. long, stramineous, with a brown base. Frond lanceo- 
late, or oblong-lanceolate, bipinnate, membranous, pubescent, 1’— ft. long, 
8 — 4 in. br. at the middle, narrowed to the base. Finrm lanceolate, sessile, 
^ — I in. broad, cut down to the rhaohis into continuous erecto-patent, linear- 
oblong Veiulefcs erecto-patent: upper simple, lower forked. Sori 

oblong or globose, placed nearer the maifgin than the midrib. West Himalayas ; 
Jhelum Valley, alt. 4000' ; Levinge. I follow Mr. 0. W. Hope in treating 
this as a species.’^ 

Mr. Clarke, in giving this fern as a variety of 6. aurita^Rook,^ said— It has 
the texture and hairiness of Q. Totta^ but the rhizome and venation of G. 
mriia ; wHile the cutting is deeper than that of Q. Totta^ less auriciilate than 
that of G. auritaF 

I will not attempt to check the various descriptions of the plant, for it 
might end in writing another, and there are already enough ; but I figure it, 
as that has not yet been done. 

Kashmib : Palga.m dOOO', C. B. Clarke. ■ Oilgit Bashkin 7500', Br. Giles; 

Jhelum and OhitapSoi Vys. 4-7000', Levinge 1876, Gulmarg 75-8000', Sind 'Vy. 7000', 
Trotter; Fir Panjal — Hxrpur 7000', Sind Yy., Gund, 6000', Gammie ; Farikand 
Hl»la 6-7000', MacLeod — ** on the edge of the stream, not under shade. Boes not 
grow away from water.*” 

Punjab : Ilaz&m Kag^n Vy., Inayat (Sahar, Herb, collr.) 1899 ; Chamha > — 

above Alwds, and Sach Vy. 8000', McBonell ,* *' Chamba,” J, Marten 1898, Pangi 8500', 
Harsukh (Sarhar. Herb, collr.) 1899 ; Kullu, Trotter in List ; Simla But . — eastward 
from Simla a ridge, near Theog 8000', Kamalhori and Hattn Mts. 85-9400', Hope, 
Blanford, Bliss, Dr. Watt. Kunlwar, T. T. 1847. 

H.-W. P. ; B, Jaunsar (or T, Garh,‘) t Collected on march from Mussooree 

to Chakrata, Mrs, j. Sladen, 1880 ; B. Nag Tiba Mt., Mackinnons- 1879; 

Ganges Vy., below Harsil and Derail 8-9000', Buthie 1881 ; Mandraoli 10—11000', 
Buthie 1888 ; between G ini and Munshiari 7-8000', Bhauli Vy, 9-10000', 

Buthie, “ J. R. Reid 1886. 

This fern vari^ a good deal in sbape and cutting of frond. I had a frond 
10 in. I, but only 2-J in. br,, and another (Hattu Mt., Bliss) VMch is Ifef isr^ 
L by 7 1 in, br. The greatest width Baker gives is 4 inches, and Beddome--^ 
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5|. The rhizome is very slender, and in general not thicker than the stipes. 
My observation hears out Blanford’s and MacLeod’s statements as to its love 
for water or wet ground. Blanford considered this a good species. . 

Subgenus EuaYMNOGBAMME. 

8. G. vestita, Hook. ; Syn. EiL 379. Suhgenus Synqramme, G. vestita, 
Hook. 0. E. 568. Syngmmme vestita^yfdH. Cat. 12 (under Orammify), Bedd. 
H. B. 386. . 

pxTKJAB : Hazdra Black Mt, 6900'. Trotter ; O/wwi McDonell, 1885 or 

previously j BadwAni 7000', Trotter 1887 j i?<5y,“--Siinla 

55-7000', frequent j eastward along ridge, to Kamalhori Mt. 8^9000', Bates, Gamble, 
Blanford, Hope, Bliss.' 

N.-V7. ?. : D, B. Out— Jauusar, Lokandi 7000', Kanain 7000', Gamble ; LakbwA, 
Gammie, ** Jaunsar Mrs. Stansfield 1885 ; Mnssooree 6500', Macklnnons 1878-79 j 
T. Garh, Kidar Ivanta Mt. Dr. Royle, and eastward from Landour, 7-7500', Levinge 
1873 } Deota 6000', Gamble ; Ganges and Jumna Vys. 7-9000 Duthie ; B. Gath, 
64000', Dutkie ; near Josbi Matt, Mackmnons ; Mrs. Fisher j Kumaun, Wallick 
3829 (R. Blink,) in many places—65-8000', S. & W. j Bdgew., Hope, Davidson, Duthie, 
Trotter, MacLeod, 186Lto 1895. 

DiSTEiB.— ’.Asia : N. India (Him.) BhotAn, China, North and South. 

The rhizome is prooranbent, slow growing. 

The pinnae in large specimens become bluntly anrioled at base on the upper 
side, or on both sides— sub-sagittate, 

4. G* Andersoni, Bedd., Ferns of British India, p. , t. 190 ; .Syn. Fil 
880 ; 0. R. 568 ; G, Bedd. H. B. 382. 

N,-W, P, : T. Qarh — Gnmbar Pass 12-18,000', Duthie j B, near Kuari Pass 

11-12,000', Duthie j Xwwiawn— Pindari 13,000', B. & "W .(.Wo^dtia m&Uis on ticket)* 
above Namik 11,000', No. S, 695, F. ; Sundadunga Vy. 13,000', Dr. Anderson ; KAli 
Vy , above Garbyaug 11-12,000', Duthie, ByAns— above Chalek 1145,000', and Palang 
GAdh 11,000', Duthie. 

Nepal W. : Nampa GAdh 1142^000', Duthie. 

DiSTBiB.— A ; N. Ind, (Him.) Sikkim 14-16,000', 

Woodsia Imosa, Hook., must be placed here' as a anonym”: Baker in 
Aim.Bot.,Vol. V.,No. XVIH. 

5. G. javaHica, Bl ; Fil, 381 ; 0. E. 569. (Suhgenus Syngramm^ 
Syngrmme fraxinea, Don (under Hiplmum), Bedd. H. B. 886. 

Kashmie : Rattan Pir 75-8000', Trotter j Dardpura and Audr’bug 6000', common, 

MacLeod, 

Punjab : Hazdra Hope 1882, Trotter 1886 ; Chawba StaU-^ 

Kalatop Forest, 6-7000' and upwards, MacDoneJlj 5-7000', J. Marten 1897 ; Kangra, 
Vy. Dist.— Dalhousie, 0. B. Clarke; Nimla R^g * — Simla and eastward along Thibet 
Road, 5-10,000', common in forest, Edgew, Madden, Hope, Gamble, Blanford, 
Trotter, Bliss. Giri Vy,-— Raiengarh Forest 7000', Gamble. 

N.-W. P. : D,D, Di«j5.---JauriBar, MaudAli 8000', Gamble ; Blussooree 4-5000', several 
stations, Duthie, Mackinnons, Hope ; T, Garh. BrinagaijR. Bl.,Bok and NagTiba MK 
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S-lOjOOO^ MackiiiaoaSj Dutliie Bambu Vy. 6000', Gamble; R. Gaf%, Mrs. Fisber j 
j£bM 7200'— 7800' (both forms) S. & W.j near Naini td! 46»6000'a 
Hope, Konoor 7000's DaTidson ; near Bageswar 3500' j Hbankuri 9000', Trotter,* Sarju- 
ganga Vy. and elsewhere, MOOO', MacLeod, 

NKPAii, WulUoh^ Oentr. NepM, SoMy, 

BiSTBiB . — Asiai H. Ijid« (HliE*)E.Nep^ Z?. ; Sikkim and Bhot^c | 
Assa'm— Ehasia Disk 1-6000'; common. Burma— Tenasserim. Ceyidn— 5-6000'. 
Malay Penins. and Isles, Tonkin. Phillipines. China— Shensi, Giraldi , Nau-T. 
ffsnry ; Yunnan, Belamy^ Bmeoch ; Shing-King Prov., between Mukden and 
Kirin, Jamm. Japan, Polynesia. A.7n : E^& W. Tropical j Kamerun Mts., Fer- 
nando Po, St. Thomas. Madagascar. 

Beddome describes two forms — pinnate and bipinnate ; but plants of a form 
between these two are frequent, i,e,y with perhaps only one pair of pinnae 
pinnate, and t^lat irregularly so ; and there is also a tripinnate fern, as Blanford 
pointed out. The simpler forms generally grow at low levels, and have larger 
broad, pinnae and the compound forms always at high altitudes, with small 
narrow pinnules. The number of pinnse varies greatly. 

.Looking to the contrast which the low-level form— with stout stipes and rha- 
chis, and large, simple pinnae, or with only the lowest pair pinnate or partly so 
—presents with the high level form, hi- or tri-pinnate, with slender stipes and 
rhachis, and with small, narrow pinnules, aiid also to the differences of margin, 
I am not surprised that several species have been made out of this plant ; but 
I do not think this is necessary. Blanford says : — Below 6000' it is bipinnate 
only as regards the lowest pair of pinnm and the pinnules are broad and lar^e. 
Specimens from higher elevations have several pairs of pianm agran 
pinnate, and the pinnules are smaller and narrower. It is often 8-pinnate.^’ 
This is well expressed ; but the purely simply pinnate form is not mentioned. 
The venation varies : in some fronds the veinlets stop short of the margin, and 
are thickened (olubhed) at the ends, the marginal teeth in that case being quite 
disconnected from the veins : in most cases the veinlets run into the teeth, and 
quite to the margin. The anastomosis of veinlets of contiguous groups is as 
Beddome says, rare, and I have detected it in only 3 out of 25 fronds. The 
re-nniting or looping of forked veinlets within the same group is commoner. 
The veinlets get so close towards the margin that I wonder how, in the 
ampler broad segment form, they keep separate. 

6. G. leptophylla,. Dew. ; Syn. Fil. 883 ; Bedd. H. B. 382. and 
Suppt. 100, 

N.-W. P. ; D. B. JHtt. Mnssooiee, Dr. Bacon : in Herb, Hort. Kew ; Kumaun— 
Colonel Davidson 1877, in Herb. Hort. Saharanpni : also in Herb. Hort. Kew. 

Dibtsxb,— ^M sr. ; Andes of Mexico and Ecnador ; Paiagnay. Jereev 

Prance ; Bwiteetland ; Spain amd PortDgal, Italy and Sicily, Corsica" and other Mectt- 
terranean Islands, Greece, Tnrkey. Asw ; Persia. S. Ina.^W. Qhdts, Ootacsnjnnd, 
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HaliaMesliwar, Sat^ra Foit walls. Ceylon— Anstralasia— N. S. Wales, Tas- 
wania and N. Zealand. Afr , ; Macaronesia, Barbary States and Abyssinia ; Cape 
€alony and Madagascar. 

This species, and two others, are annnal, and form the genns Annogramma at 
Lint:. (Syn. Ml.) Mr* Marqnand, a wen-known authority on tells me 
that 6. hftophylla is in some years plentifal in Jersey, and sometimes com- 
paratively rare. 

Subgenns SELTiiGUEA, B&ry. 

7. Q. iEtOluta, Hook. ; Syn. Fil. 387 ; 0. E. 570. Lomgrmnme 

mvoluUy Don (under Bedd. H. B. 393. 

PimjABt jSimla Simla 5-6000',, Lady Dalhonsie, Hope, Blanlord, Trotter, 
Bliss. 

Jg -W*-B t i>. Muesooree and neighbourhood, in various places 47-6500', 

on trees, Idgew. Duthie, Mackiunons, Hope j T, Garh.'-^'Fhedi 4-5000', Duthie j 
.S. 6?£if A.— below KiuoU BOOOV Huthie ; Mrs. Fishe , 4-8500', on trees and 

rocks s plentiful in some places, E. Blink., S. & W.,Hope, Davidson, Duthie, MacLeod 
Distbib.— A«ia ; N. Ind. (Him.) Nepal WalUeh^ Sikkim and BhotAn j Assam— 
Khaaia Dist, 1-6000', very common, N. Manipur 6500', Clarhe, S. India— 5-8000'^ 
Ceylon S'.SOOG, Malay Peni us. —Penang, WaH'/cA 1822, China : Yunnan — Mengtez, 
Matieock^ Hmr^ ; Szechwan Xaften Philippines, Polynesia— Solomon Isles. 

8. Q. elliptloa, Baker ; Syn. Fil. 389 ; C. R. 570. Selligiua elliptical 
Thunk, Bedd. E'. B. 892. 

N.-W. P. : D. B, SowArna Nadi, 4500', Mackiunons 1878-79, B. W, Mackin* 
non and Hope 1881 ; in the Diin— Nalota Khdla 2600', Hope 1881, 1889, and 1891 : 
station shown to A. Campbell, Trotter, and Gamble in 1891. 

Disteib. — Atia : N. Ind. (Him.) Sikkim and Bhotdn ; Assam— Khasia List., 2500'-* 
5000', very common, Kohima 46-6000', Clarhe ^ N. Manipur 4500', Clarhe. Burma— 
Tenasserim Prov. Malay Penins. Tonkin* Philippines, Japan* China. Formosa* 
Australia— Queensland 

I think it is a mistake to put this species, as Baker and Beddome do — 
^ Fronds compoimd there is always a wing, though sometimes nearly 
interrupted, to the main ihadns in even the longest and most developed fronds ; 
and Thunberg^s name, and Pxesl^s— seem to* imply tbis# 

The fronds are as much a-pinnate as are those of the series Polypodium 
(Phym. ) from oxylohm to ^hempm ; but the main veins or. secondary rhachises 
are stouter than those of the Pdlypodiums. Baker says — Oldham gathered in 
Formosa a form with the fronds quite entire,” and Clarke says he has an 
example, in full fruit, qmte simpte* I have some fronds, gathered in the Dehra 
Ddn from young rhizomes, which are 2 — 3 in. L, quite simple, but sterile, and 
1 think this simplicity goes to prove that the plant has not pinnate fronds. 

A specimen of Q. elUptica from the Dehra Dun has stipes IBJ in. h, and 
frond 16x11 in. : it has 7 pairs of lobes, and a terminal. This fer% when 
dried, tinges paper pinV, as dom also Asplmim m^orm. 
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Genus 80. VITTABIA, Sm. 

Sub-genus T-asjsioPsis, /. Sm, 

1. V. llEOata, Sw. ; Sjn. Fil. 896. F. flmmsa^ Fee, C. S. 574. F. 
Umala, Sw., Bedd. H. B. 407, 

PUNJAB ; Kangta Vy, BuU^ Mr. D. Macdougall, fide Trotter in printed List. 

N.-W. P. : i). B* Vicary, in Herb. Hort. Sahar. ; T, or B* &arhwal 4-5000V 

P. W, MacMnnon 1881 ; B, Oar h, 7-8000', Duthje 1885 ; Xwwaww— Sarja Yy. 4800', 
S. & W., above Gini 6-7000', near Sosa 9-10,000', in forest, on AMes dumosa^ Dnthie 
1884 ; near Eb^ti 7500', and above Loharkhet 8-8500', Trotter 1891 ; above Oirgaon 
9600', “ common trees, MacLeod 1893. 

Disteib.— jlmer. : W. Indies and Florida to Peru and Brazil j Brit, Gniana — 
Koraima. Asia : H. Ind. (Him.), Sikkim and Bhotan : “2-12,000', very common,'’ 
Clarhe Assam — Eh^sia Diet. 1-6000', very common ; Kachar ; Manipur, S. 
Ind. — on the Western Mts, 2-6000', S. Andaman Island, JTwrz. Ceylon, 0, P,, common, 
Malay Penins. and Islands. Tonkin-^ Balama. China— Yunnan, . Henry ^ Hancock ; 
Fokien Carter. Japan, Philippines, Borneo. New Guinea, A/r, : Kameruns. Guinea 
Coast, Ashanti, Centr. A/r.— Buenzori, Zambesi Land, Natal, Cape Colony, 
Mascaren Islands, Sechelles 

Tribe B. ACROSTIOHEA 
Genus 60. AOKOSTIOHUM, H 
Sub-Genus Gyhnoptebis, Bernh. 

1. A. (Gym.) virms^ Hook. ; Syn. Fil 420. A. mspatulum, Wall Cat 
24, darkens Rev.; p, 580, PI Lxxxiv, fig. 2, b, d. — Barren pinn© qumer- 
ous, often 20 or more, 4 by | in., slightly serrate, the midrib often reddish 
when dry, a series of costal arches, without included veins in any of the 
areolae ; fertile pinnae 4 by | to ^ in. 

“ Round Bengal from Kumaun to Bhotin and Chittagong in the lower hills, 
alt. 0~S000', common. 

The only very common species of the group called A. virms by Mr. Baler. 
Very constant in cbaraoter, and easily recognised by the absence of free veins,^’ 

M.-W, P. : Brit. Oarh.^ up to about 3000'; Bhainskil, near Parewa, Kotah Bange, 
coll. Iniyat KMn (native collr. of Sahar. Herb.) 6-1902 ; Kumaun : E. Bl., 2 sheets 
in Herb, Hort, Kew. 

This species is the only Ai^osUchum that has hitherto been found in K-W. Ind. 
Sub-Ord. III. OSMUNDAOEiE. 

Genus 31. OSMUNDA, Z. 

1. o. ClaytOHiana, L. ; Syn. Ffi. 426 ; 0. R. 582 ; Bedd. H. B. 449. 

Kashmib : Gulmarg 96— 10,000', <7. B. Clarke 1876, liovinge 1876, Trotter; 8-9000 
Dnthie ; Sarpat Peak over 10,000' ; “ grows in regular fields, coming up through the 
melting snow." MacLeod. 

Punjab: Chamia,mO* MoDonell; KnUu, 641,000' Trotter ; 
hir,- Ohini, Yicary 18?1, in Herb, Hort. Sahar, ; Bari 8000' Lace ; Hattn Mt. 10,000', 
Bates, Blanford, Hope, Bliss j Sirmni Territory O-'lOjOOO'. 
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N. W. P. : -0. -0. i)i'«<.~Jaunsar, Jlolta Forest, 4-5000', Gambln ; T.Gark. Deot^ 

800J' and Bamsu 9000' Gamble j Kidar Kdata Mt. and near it 10-12,000' Co!. Bailey 
B. E., and Duthio ; Nag TiLa Mt. 9000', Mackinnon’s : Derail : D.-imd ■■ Vv g-n no(i<' 
Dutbiejr«»»a««,Wallioli 1829 , above !Namik 8600', Rdlam 12.0ll(l' S & \V - a4enr’ 
from Eamganga E., 8500', S. & W.. Rdlam Vy. 11-13,000', Duf.hie ; Kndlr Goiv-e 

- 10 , 000 ', IroUer ; Gori Gauga Vy, 10-11,000', MaeLcoil. 

Distbib.— dmer, ; Canada, Neivfoundland, and thr igbout the United Sfcaies. 
Asm: fHim.) Sikkim: Laehen 0000', .7. Hook.; Bbnti'm GGntI, 00(lt' ,1 B 

Clarke ; Assam— Klm&i Orifth and T, Thoms. ' * ’ ' ' 

Tiiis f6rii gro’^ss jnuoli larger tiiaij is stated in the ‘ st. 1 ft . 

froad 1— “ fi 1. I havegatherad it in the Simla Region with fronds 4 
exohisive of stipes. It nnroHs its fertile fronds in Mav or June, and withers early’ 
2. O. regalia, L. ; Sya. pa. 427 . G. R. 5fea ; Redd. H. B. 450 
Punjab; CWa Ntaf«-Eavi Vj. CBb.nd41 Vy.), 5000' and over, and Laneera 
6000', McDonel! 1882, 7000'; J. Marten 1897 ; Simla Rsff.—Slmila, below 6000' 
Blaufoid in List, 1888, “very rare, and now nearly extirpated by asdduons 
colluctiorsd’ 

N.-W.P.; i). 2). Dwt-Jaunsar.Molta Forest 4500', DntMe, and Gamble, 1896 
T. ear&.-Kidarkanta Mt. 12,000', Hersebol 1879. B. Sark, 6-6000', .P. W. MaoUin- 
non 1881 j Kumaun^ T. T., S. & W. (“ h. speeiosa, Wall.”) ; Hawalbagh, in H»rb 
Hort.Sahar. “ Aspleninm 12 ; 25-649 "on ticket; Gori Ganga Vy.-Ranti 8500'’ 
Maclieod. ' ^ 

DlSTEIB.-A««. : Canada and the Saskatchewan to Brasil (E o Janeiro- 
B, trope: British Isles. Sweden and Rnssia , to Spain, Italy and iTurkey Miagrelia 
S'utritz ; Asia : Siberia ; N. Ind. (Him.) Sikkim and Bhotto ; Assam-Khasia Dist 
4-6000', « oommon, or at least frequent”, Clarks ; Kohima-.fakpho Mt. 7000' aarke • 
Oentr. Provs. s PacbmarU, ; Bombay Presy.-Mts. of Malabhria (Clarke in 

• Eev.’ ). S. Ind., common on the W. Mts. at tlie higher elevation.^. ' S. & W. China • 
Hongkong. Japan. Afr. : Azores, Algeria, Tunis, Abyadnia, Angola ; Centr. Afr. ' 
Nyassa Land, Zambesi Land. Natal and Gape Colony. Masoaren Islands. 

_ ludian plants of this fern all seem to k* small, -well within the dimensions 

given in the ‘Synopsis,' and copied by Bt‘ddome, namely. sL tufted, 12 18 in. 

l.,/r. 2 4 ft. 1., 1 ft., or more, broad. It is well known that the European 
plant grows to much longer dimensions — up to 12 ft. in height. 

Baker sajs O.japmica, Th. {U. speowm. Wall.) is a carious variety from 
Japan and the Himalayas, with the fertile and barren fronds often quite distinct 

the former being developed the earliest, and soon disappearing 

Mr. McKen sends a similar form from Natal” And in the summaiy of New 
Pen^ B91, Mr. Baker says— « O.japoma has been gathered in Angola by 
Mr. H. H. Johnston.” Mr, Clarke says— “ The common Khasi form is veiy 
smll, 12-18 in. high ; the fertile and barren fronds quite seprute : this is 
0. japoum, Thumb. ; 0. speeiosa; Wall. But I have collected fronds of this 
banenklow, fertile above.” This seems to k the normal, if not the only, 

foriii iri ; 1 iMive nol. won 
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In Ghambn, MoDonell never gofc a fertile frond of 0. regalis, . In Jr asar and 
British Garbwal specimens the fertile . and steri’e fronds are quite separate. 
Duthie and Gamble got both kinds of fronds on the same date, in May. Buthie^s 
specimens from Pachmarhi^ in the Central Provinces, India, and Gamble's from 
the Madras Presidency, are- typical 0, regalis, but small 
Sub-Ord. lV,-^SCHIZiEA0IJ3. 

Genus 32, LYGOI)IUM, &^. 

Sub-genus Eulygodium, Veins free. 

L L. mioropliylltim, Br. ; L, scandem^ ^-w.^ Syn. Fil 437 ; C. K. 

583 ; Bedd. H. B. 455. 

Tbasis,-Ind, States : Barml-^ZiATfxt Vy , 60CO', General (^now Sir Wm.) Gatacre, 
1895: see “Ferns of the Chitral Belief Expedition,'*’ Jonrn; Bot., Vol. ZXXIT., 
No. 879, March 189S. 

Distbib. — Asia ; N. E. Him., Bhot4n, Nuttall ; Bengal Plain, rare— Cooch Bebar, 
Sylhet, Chittagong, OlarJte. S. Ind'.— very common up to 8000'. Gey I od, abundant, 
Malay Penins. and Isles. S, China. Australia— Queensland, A/?*. : Guinea Coast. 

The only material from the Trans-Indus States cousists of a part of a frond 
with only sterile pinnae, the shape of which agrees with those of L. mwrophyl^ 
lum, and they are unlike those of the other species of Lygodium which have 
been found in N.-W. India, Mr. Clarke oomWis L. microphyllum the best 
marlied and least variable species -of the genus. It has not before been found 
in N. India west of Bhotan, Assam, and the plain of N. Bengal. General 
Gatacre’s • plant was got in about N. Lat. 35^-25^, and E; Long. 

Mr, Gamble agrees with me in the identification of this specimen, and says it is 
an interesting problem in geographical distribution— how this and Pteris 
ludms (see supra Vo], Xllh No. 3, p, 457), got into the Chitral Region. 

2, L. pinnatiMlim, Sw, ; Syn. Eil 438. L. fle^msum^ Sw., 0. E, 
584; Bedd. H. B. 457. L,’SalidfoUum (Tml)yT^rmt\ quoted by Baker in 
Ann. Bot., Vol t-, No. SVia 

N.-W. P. ; D, JD. JOisU-^Verj. common in scrub jungle and forest, 1-ECOO', Mackin- 
uons, Hope, Du thic, A. Campbell, and Gamble; K%ma%n — 2-5000', S. & W., Hope, 
Daridsou, Uufehie ; Sajahanpur ilisi., near Indal pur, Duthie 18S5 ; Gorakhpur Diet, 
— Eamgarh Forest, 6 miles from Gorakhpur, A* Cau’pbell 1887. 

Distbib. — A^ia : N. E..Ind. (Him.) up to 5000' : Bengal— throughout the Plain, 
abundant, Clarke ; S. Ind., on both sides of the Madras Presy., common up to about 
4000', Beddo^ne, Ceylon. Malaya, Philippines. N, Australia. Afr. : Angola, 
Guinea Coast, 

This fern is common in the Debra Dun. The fronds from the same root 
twine together, and if there is a small tree within reach toixether twine round 
it® trunk to a considerable height,. I have measured a plant trailing on the 
ground, which was 12 ft. in length. The.rhizome is small, erect or suberect ; 
stipes approximate, wiry, covered at base with minute black-brown scales; 
naked above. 

U 
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■8. K japOEiOUm, Sw, ; Syn. Fil 439 : C, R. 584 ; Bedd- H. B. 457. 
Kashmik : fdi Clarke in VEeview'* ; Poonch SOOO', Winterbottom ■, Jhelnm 
Vy, near JDoinel, *^in greafc profusion,'* MacLeod 1891, Tawi Yy. S500', Gammie 1891. 

PtJHJAB ; Chmnia-^RAYi Vy. 4000', McDonell ; Kongra Vy* List,, Mr. D. Mac- 
Dougall, fide Trotter. 

K.-W. P. : D. List. — .Jaunsar, Tons Vy. 800(K, Gamble j The Dilu— ‘Vicary in 
Herb. Hort. Saharaupur ; Butliie 1882 ; Jobri, near Behra, 2600', Hope 1889, 1891 ; 
T. Oarh. 3000', Mackinnons 1879; Sahlra 7000', Tons Yy. 4000', Gamble; Ganges 
Vy, 4-5000', several stations, Duthie 1881-83 ; Rumaun, near Banna 6500', S. & W, ; 
2-6000', many places ; ‘*19>749, Hydroglossum,'*’ Herb, Hort. Sahar. ; Bavidfion, 
Buthie, Hope, Trotter, MacLeod. 

Bisteib,-^ 4<*« : N, Ind. t Him.) Sikkim and Bhotan 2*7000'. S. Ind.— W. Mts. 
rare, Beddome, Ceylon, Java. Philippines. China— Hongkong. Japan. N. 
Australia. 

Clarke says this plant differs very little, in his opinion, from L. flemomm^ 
and Beddome that it is probably only a form of L. Jiexuomm, Why not vim 
vend? 1 see marked differences, and do not* see the probability snggestai. 
The rhizome is distinctly creeping, though perhaps slowly, and branching ; 
I have not seen X. pinnatifidum with that habit. 

[ ANGIOPTERIS evecta^ Hoffm. In the Saharanpur Herbarium are 
two specimens of this, contributed by Dr. King, one of which is 
ticketed Hindu Koh,^’ and the other, from the Dalzel Herbarium, 
Lahore ” ; but I think it best not to give this, as a N.-W. Indian 
species. In the ^ Sifmpm ’ is noted, under Angioptensy Failodochea 
galicifolia, Presl, as an entirely obscure plant, supposed to have been 
gathered in Lahore, said to be like Angiopteris, hut without an 
involucre.*’ I do not understand Beddome’s entry — ‘‘ Through- 
out the Indian region up to 7000' elevation.” Clarke only 
says — ‘‘ Bound Bengal, alt. 0-7000', from Nep4l to Bhotan and 
Chittagong.’*] 

1. 0. lusitaEiGum, L. Syn. Fil, 446. 0, vnlgatim. L., ew. 
AitchTsoniy C. B, Clarke in ‘ Review ’ 586. 

AfGHAN. ; Kurram Biat, “ on the shingle plains, at an altitude of 6000'; AugUBt'’, 
Br. J. H. T. AitcMson, Ho. 464, 1880. 

Punjab : Mawalmndi and Hurroo Bridge 2400', Aitcb. C. K., and in Herb. Hort. 
xSahar., 1882 ; Salt Range— Tilla Mt, and Ehotas, Aitcb. 1872-74, in Herb.** Hort. 

■■.Baimr.'V. ■ 

Mr. Clarke’s description of his 0, vulgatum, Aitchisoni, is ^ Rhizome 
elongate, bearing annually 4'— -10 frouds in succession, 2— 2j in. I by | — | in. 
br., oblong, texture stout.” 

BiSTBiB.—Hurope : Guernsey ; shores of the Mediterranean ; S. France — Pau^ 

RN,‘Frmer. 

Mr. Clarke remarics : — Thereis no other OphisogUssam in the Herbariiiiiri ” 
(Rew ?), iKW any picture much like this. ; the rhizome apjKjarB to bear a 
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succession of froods in one season; these are 1—2 fuUy developed, 1—2 young 
ones emergeiV', and several withered laminai on the rhizome.’* The rhizome is 

elongated upwards, not horizontally. As I find this plant agrees with 
the fi'iures given in Britten’s ‘ Earoiiean Ferns ’ for 0. lusitanicum, I place 
it under that species provisionally, though I was at one time minded to 
make a new^ species of It — 0. Aifchismu U appears to me quite unlike O. 
mdgattm, 

Mr. Clarke I’emarks : — xV. Braun, in Seuber, FI. Azorica 17, describ an 
0, phjphyUum ; bub this has venose fronds, the whole plant only 1 — 2 in. high, 
and comes from Teroeira, and is probably not near 0. AitchisoniF A disoussion 
regarding 0, limtanmm^ L., and 0, pohjphyllvm^ A. Br., by H. C. Watson is to 
be found in The Azores,” by F. du Cane Godman, F.L.S., F.Z.S., &c., and in 
manuscript Notes on the plants contained in the collection made by M. Drouet 
in the Azores in 1857,” sent to H. 0. Watson by Bobert Shutt'leworth, Ph. D,, 
of 17th July 1871, which Mr. Baker has shown me, 1 find as follows 89. 

Although no Ophioglossum is in Drouet ’s collection, I have abundant speci- 
mens of the so-callcd 0. kmiantcmt of the Azores. Tliis has nothing really 
in common with the true 0. Imitanicum, I consider it a distinct species from 
O. vulyalim (under two of the forms of which Milde quotes it) for it is appar- S 

ently widely distributed— Silesia (Milde). I have it from Arabia and else- 
whem ; and I have received it, or a similar species (which for the present, on 
account of an apparent midrib— false, piobably — I have called 0, Rmrdhmi) 
from the neighbourhood of Briaa 9 oii (Hautes Alpes) in good specimens, but as 
being very rare.’* 

% O. vulgatum, L. ; Syu. Fil. 446 ; C. R. 568 ; Bedd. H. B. 464. ^ 

Tuhjab : Chamha Kantli, 13 miles from Dalhon&ie 6500*, McDonell 18S2 ; s 

Siwda Mt. 8-9000*, Dr. Gf. Watt 1886 C^lauford in List) ; Bagi (Hattu 

Mt. O 9160VBliss 1891-92. 

N.-W. P. : M D, Dist, — Jatmsarj Thadyar 7000*, Rogers 3891, Bodyar 8000 
Gamble 1894, Kathian 7000', Gamble 1896; Mussooree— * The Park,** above 6000', 

Mackinnons 1886, Hope-seen July 1892— -too late in the season— station shown 
to me by T. Maokinnon ; in the Diin— Kaianga Hill, near Dehra, 8000', Gamble 
1894. 

Distbib,— iV. Amef.% Quebec and Ontario southward to Florida and California : 

Kentucky, Tenessee, Texas and Arizona to Alaska, Mur ope : Lapland, British Isles ; 

and almost all other countries to Caucasia. Aeia i H. Ind* (HimO Silvkim 2-4000', ^ 

Anderson, Clarke, Levinge ; Bengal— Chntia Kagpur, on Para nath Mt. 2600*, 

Clarke Nos. 83828 and S3826 Japan, Sandwich Islands, Australia, JST. Zealand. 

Afr, : Azores, Abyssinia, Guinea Coast, Angola, St. Helena, Zambesi Land, Cape ! 

Colony, Mascaren Isles. i 

I cauuot make out the differeiMB tietweeu 0, and 0, retimlafum^ ; 

L., unless it be that the net-work of veins is fine all over the frond in the latter 
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named speoies, and in margins, tbe meshes in the 

centre being long and narrow. Anyhow, I can see no difference between 
the K-W. Indian specimehs and ttose I have gathered in Scotland, except 
that one of Gamble’s plants from Jaunsar and another of his from Kalanga 
Hill in the Diiti, both, in my possession, have two fronds, one of them sterile. 
So also has a specimen collected by Dr. King, in the Teesta Valley, ?ikldm, in 
1876. B-ddome, in Suppt. H. B., 1892, says .he believes ‘‘ all the Himalayan 
specimens are referable to ; I can no diffetence in the venation/* 

Why, then, does he favonr Q, rdictMium ? 

GennsSl. BOTEYOHIUM, 

1. B, lunaria, Sw, ; Sym Til A0 ; C. B. 587 ; Bedd. H, B, 489. 

Afghan s Sarram Vy., &nend Toi ** profuse 9*10,000', Aitch. 1879. 

KASHSIib s West of Oukaarg, 9000', Aitch. 

Punjab : Simla Hattu Mt. . 8-9000', Kamalhori Mt. .9-10,000', Q. Wail 
1885,7S‘^tj Blanford. 

Nt-W. P. i T. Nag Tiba Mt. 9-10,000', W. Gollan 1881 ; Damda Vy. 

10*11,000', Dti febi e l 88S > Kimm% aooFe Tola I9‘,000'j S. & W. j Gaibyang 13,000', 
jDathie. Also— N.-W. India, Jameson, t^&6 Clarke in ‘ Review.’ 

CiBTEiB.— iV. Amr, i Greenland, Newfoundland, Canada, British Colombia ;■ 
U, S ." : New York, Lake Superior, Colorado. S, A wer.— Patagonia. Mwope ; Iceland, 
Arctic Russia, Livonia, Lithuania, and Caucasia } British Isles j Spain, Italy, Switzer^ 
land and Mediterranean Isles, AHa \ W. Thibet, Falconer : Karakoran Range, 
13,600', j N. Ind. (Him.) ®^bk.iia— Lichen 10-18,000', Hk*. fil, Kamschatka, 

Japan. Australasia— S. Anstralia, Tasmania, N. Zealand. 

2. B, ternatmn (Thimb.) Sw. ; Sjn. Kl, 448 Bedd. H. B. 110. 

Punjab : McDoneH ; /5^^nZa Simla, **a little below 7C0ft',” Bkn- 

fdrd j Summer Hill, Oollett, Chadwick Falls 6000', Bliss, The Waterfalls **. Bliss | 
Mashobra 76^8000', Bliss, Watt. 

N,-W. P.: Z?, /?. Jaunsar, Bodyar, Mrs. Sladen 1880 j Mnssooree, 10-7-45, 
in Herb. Hort, Sahar., under ; ‘The Park 6400', Mackinnons 1886 ; 

JTitmaMZi— Naini Tal, Levinge : fide Bedd. in Suppt. H. B., BMm Tal, W. Ainslie, in 
Herb. Levinge; 

DiSTBiB.— iV. Amer,. ; Nootka and Hudson’s Bay Territory, Canada ; V, S.t New 
Kngland, westward to California, Washington, and southward to Florida. 8. Amer , : 
New Grenada. : Lapland, Spain (PyreneeJJ, Hungary. Aiia ; Siberia, 

Kamschatka, Japan; N. Ind. CHim.) Nepal, WalUc'k No. 49, Sikkim— 

Xewpe j Jmf. t; Mt. Abu, Sir M» Grant Bvff’ Auitrdlasia — Tasmania, 

, N. ^iland*. , " ■ ■ ■ 

Indiaa speaknem of this form us^ bIwbjb to be ticketed Wall. 

Bat I saw in. Mr. Gamble’s coHocfeioR a specimen of Mr. Oltaj^e’s, got in 
Assam in 1886, Ho. , 45827, named B. dattdfiMum^ which seqmed to me to be 
typical, and quite different from those others. About the game time Mr. Trotter 
tcld me that Mr. Bliss thought the Simla fern not , dmmfoUtm, and on hear- 
ing that I alfso had doubted Bhis, Mr. B'isa wrote- I am very pleased to find 
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Ibai, afe last}, some one besides myself has discovered that our llashobra (Simla) 
BdPjcMum k not B, damfoHumJ^ 

T Beddome, in Ms Handbook, g™ B. dmicifoUim, Wall, as found 
“ febrougliout the Indian region, up to 8000^ elevation; ” but the 
only specimen in the Kew- Herbarium from the westward of Nep&l 
so named is one marked Eumaun, R. Bl. 49, mmvmetm, 
Wall. 48 ? ” But No. 48 of Waliiche’s catalogue is B. 

Wall. 

The other habitats of B, daucifcUum^ to which the specimens in the Kew 
Herbarium are referred, are Nepal, Winterbottom ; Sikkim ; Bhotan 
Griffith} Nilgiris, Beddonm and Clarice; Anamalaie, Beddome^ 
Ceylon, Gardner, . China*— Yunnan, Eenry. i apan. . Samoa.] 

McDoneli's specimen of t&rmtiim from Ohamba is curious ; it has two sterile 
segments at the base,— the fertile branch starting Ij in, up. A Mussooree sped* 
men I have from the Messrs. Mackinnon, shows the sterile and fertile branches on 
segments splitting from a^ommon stipes at barely half an inch- from the root 
stock, — the sterile one 7 in. 1. by 7| in. broad, as mouuted^The fertile branch has 
a stipes lOj in. I, ^ ^ inch broad, as pressed ; froii3 over* 6 in. 1. tripinnate. 

Mr, Ainslie^s specimen from Kumaun, in the Levinge collection in Dublin, I 
noted as being very lax in habit ; sterile branch 13| in. 1. from the point of 
separation : fertile branch 24 in. L, much »bmnching. In the. same collection 
I noted a remarkable specimen collected by Mr. Devinge in Darjiling, alt. 7160', 
12-10*-1882, of which the fertile branch starts at 3 inches from the rhizome : 
tha sterile spike (or the frond) then curves to the right (as mounted), and f in. 
higher up throws off to the leQ* a fertile branch with a thick stipes, which IJ 
inches higher splits into two fertile, branching, segments of equal length. I 
believe Professor L. M. Underwood says that what I call B, iermlum ia B, 
Migmmy Mabl 

8. B, Virginianum, Sw% ; Syn. Fil. 448 ; C. E. 588, including 0. 
lanugtnosmn^ Wall. ; Bedd. H, B. 473, including B. lamginomm^ Wall. 

Punjab: Eazdra Vy, 8000', Inayat, collector from Hort. Sahar. 

No. 20S88 (Herb. Number) i — McDonell. 

N.-W. P. : T, earh,, Datuni 70G0V Clamble 1893, No, 24348 j MurSIi 8000', 
Gamble 3894, 2,4886 ; Dutbie 1898, 

DifeTBiB.— Ar/ier,: New Brunswicl; to Florida, and westward to Arizona 
and the Pacific Coast, 'O'nderwood. S. Amer, Ecuador and Brazil,— 
^Sy%op»u\ A'ftrojod : from Norway to Austria. Asia iN, ind. (Him.) Sikkim— 
Bungbee, King 1878 ; marked abnormal fom.” 

I give this species as new to India, because I have no distinct recollection of 
King^s Sikkim q»ecimen, noted above ; and, besides, that speoimen has not been 
recorded. While I was at the Eoyal Herbartom, ;Kew, in 1888 or 3889, along 
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wM Mr/ detected the Chamba specimen in bis possession ; and 
since then a few other specimens have turned up. Instead of making this a 
variety of the oommon Indian fern, B, lanugmomm, Wall, I bow to authority, 
and give it as jB. Sw., because the fertile segment of the frond 

separates just below the base of the sterile part, and the cutting is sharper than 
in B. lamigmmm, md the texture is not woolly. It is one of the rarest of 
Indian ferns. 

Now, in finally revising this article, and having had the advantage of studying 
well authenticated specimens of the American plant, I am all the more satis* 
fied that it is quite distinct from Wallich^s B, Janvgimmm \ but I am not so 
sure as I was that the above noted Indian specimens are the same as the 
iotnerican plant. More material is desirable. 

4. B laliTlglllOStim, Wall Cat. 48. B, wgmiamm^ Sw., ^.. BJamigi- 
nomm, Wall Syn, Fil. 448 ; B. mgmammy Sw., C. B. 688 (A Imugimmm^ 
Wall, given as a synonym.) B. rngmimum^ L. (under Osmmda\ var, 
JB. lamgiiwsun, (sp.), Wall Cat. 48, Bedd. H. B. 471. 

Punjab: Chumha McDonell, m List: Simla Simla : not 

tmcommon, Hope, Blanford, Trotter, Bliss. 

N.-W, P. : J?. JO, Mussooree, iu yariotis places, 46-7000', Du thie, Mackin- 
notis, Hope, A. Campbell} T Jumna Vy. 6-7000', Duthie near Sainjni, 

6000', Gamble 1898 5 : WalHch.} Gajur Pass, Davidson; Naini Tal 

6000', Hope 1861 } Almora 6*6500', Madden, S. k W., 1848, Hope 1861 ; between 
DandihAtbaud Kar4la 6*6000', Duthie 1884 ? 6-8000 , common ”, MacLeod 1893. 

DrsTaiB.—i4«4fi*;- N. Ind. (Him.) Nepal, Wallieh ; Sikkim and Bhot4n common, 
Clarks I Assam— Khisia Diet., 4-dOOO, very common, ; Manipur 6600'. 

S. lud.— at the higher elevations on the W. Mts. Ceylon— above Newera Elya, 
China— Yunnan and Hnpeh -fiisnry j Yunnan 

The distinotiopa bdiweeq J3. mrgiimmm mi B, Imugimsum are thus stated 
by Beddome the typical American plant the fertile branch arises from 

the base of the sterile portion, and the latter is quite glabrous : in the Indian 
plant the fertite branch always springs from well above the base, and the 
sterile portion is more or less,bairy.*^ These two distinctions being, with rare 
exceptions, coincident, are cx^rroborative evidence of permanent and, I should 
say, specific differences. I see a few soft hairs on some specimens of B. mrgini* 
anmn^ but nothing amounting to wooliness. 

Clarke refers to Mildews monogram on BdnjcMmn^ and to his Fil. Burope, 
191-209, in which that author divides the genus into two main sections, 

(1) O^lls of the epidermis straight : (2) Cells of the epidermis fiexuose ; secondary 
pinnse of the lowest pair of pinnse anadromons ; and he (Clarke) says that 
the second section contains JB. virgimmtm (the, Americm type plant 
only); the first sajtion comprlshig, among other species, B. Imuginosmiy 
Wall, which. Mil4e and ErantU.bofcb hold to jbe a^ good species 
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one character being the catadromous secondary pinnte at base of a sterile 
segment. Clarke finds that all the Indian material he has seen seems one 
secies, with straight epidermis cells ; hoc he- can make very little of the ana- 
cata-dromous distinction. Milde finds hoth-sets of plants in the Himalap, and 
reckons them very distinct species. After examining all the specimens of B. 
lanugiwsum in Gamble’s and my ooUccnons; I find that a decided majority is. 
catadromous , but one specimen is anadromous on otia side, and has pinnules 
exactly opposite each other on the other side. I think With Clarke that this 
distinction may be disregarded, — ^the more so that it is not needed. 

B. Imttginomm varies very much in size, cutting, and habit. I have a 
specimen from a little below Naini Tal with stipes 4 in. and frond 5 in. 1. by 
6 in. hr., and another from the hill north of Almora, grown in open pasture— 
mounDed on two sheets, though minus the upper third— the lower pinn» of 
which are 10—11 in. 1. by 6—9 in. hr., as mounted. The next higher pair of 
pintia^ are 7| and 9 in. L by 3-| in. hr. The fertile spike is about 8 in, 1. with 
lowest pinnae 3^ in. L, tripinnate like the rest of the frond. A large frond, also 
from Kumanu, Davidson, is much more compound, and may almost be said 
to be quinquepinnate. I look upon the sterile part of the plant, taken 
together with the stipes, as the frond, and would not talk of it as a segmept. 
It is a regularly pinnate frond, and the fertile spike is an extra branch or pinna, 
which does not interfere with the symmetry of the frond in other respects. I 
am confirmed in this view of the stmcture of the plant by finding in Gamble’s 
collection a specimen from Ootaoamund, in the Nilgiris, which, besides the 
usual fertile pinna (in this case as in all Mr. Gamble’s Nilgiri specimens, taking 
off above the second lowest pair of the frond), has a small fertile pinnule 
on one of the lower pair of pinnse taking off above the lowest pair of 
secondary pinnae or pinnules. Another curious specimen in Gamble’s collection 
from Mysore 5000', “coll. W. A. Talbot,” hTo. 8087, 1893, has two fronds 
springing together from the same root, about equal in size, and perfectly 
normal, each, with fts fertile spike. My large specimen from near Almora has 
some sori on the sterile pinnae, one cluster of six on the fourth pinna from the 
base, and several others here and there. I think a similar case was mentioned 
lately in the Journal of Botany with regard to another species of BotrycUum^ 
B. lanuginosum has a thick rhizome and thick, fleshy roots, and is a terres- 
trial fern ; but, like various other plants of the Himalayan forests, it is some- 
times found growing in the clefts of branches of trees), sometimes high up. 

I have two specimens from Assam wliioh are quite glabrous. 
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Including Afghanistan, the Teans-Indps Peoteoted States, and Eash- 
MIB : arranged and named on the basis of Hooker and Baker’s Syrtopsis FUioum, and 
other works, with New Species added 

Br C. W. WoPE. 

{Continued from page 111 of this Volume.) 

An’BB-WoBDS. 

I regret tliat the publication of this paper has extended over a much 
longer period than I anticipated * but I now recognise that this is due 
to the method of publication I was constrained to adopt, and somewhat, 
perhaps, owing to misoalcnlation on my part. The Journal of the 
Bombay Natural History Society has to deal with various branches of 
Natural History beside Botany, and the tastes of the members tend to 
the study of Zoology rather than to that of Botany, And I must admit 
that Ferns do not present the eeonomio interest that some other 
branches of Botany do. 

2. Parts II and III. — “New Species,” Md “The General List,” 
were written in India before 1896 ; but they have been revised from 
time to time, as further material turned up, and as views came to be modi- 
fied. Part I, Introductory, was written before tbe rest of Ihe paper was 
sent to press, and a glanee at it may now be taken to see how the 
scheme has bean realised 

8. Mr, Duthie, the late Director of the Botanical Department, 
Northern India, oontinned to send me duplicates of specimens got by 
himself or his native collectors, and also of many contributed to the 
Saharanpnr Herbarium by Mr, James Marten, of the Indian Forest 
Survey Department, collected by himself in the Ohamba State, chiefly 
at high altitudes. Mr. Marten is a ywy careful eolleotor, and lus 
specimens are beautifully preserved. They include several rarities. 
Mr. Gamble also has given me many specimens oolleoted by himself 
in the Jaunsar tract of the Himalaya, and by Mrs, Fisher in British 
Garhwil, from which latter-named district also, from low altitudes, 
several interesting species were brought by Inayat, one of the Saharan- 
pur collectors, in 1902, including Nephrodvum oaloaratum, Hook., and 
Aerostichum crispatidum, Wall. The first-named of these species had 
been got in N.-W. India only twice before, more than 30 years ago, 
and the second only in West Nepal, just outside the boundary with 
Kumaon. It is the only Aerostichum in North-Western India. 
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4. No new books or papers on Indian Ferns have appeared, that 
I know of, since Part I of this paper was written ; but as two or three 
years before the late Sir Henry Collett’s ‘‘Flora of Simla’’ was 
published I had given him a completer list than he had of the Ferns 
of his Simla Region, and as I found he had not dealt with the Ferns, 
as being beyond the scope of his “ Flora,” though he had hoped to do so 
in a separate work, I showed the list to Mr. W. Betting Hemsley, who, 
after Sir Henry Collett’s death, was seeing his book throngh the press, 
and in his Introdnction he gave the list (not here reproduced) with the 
following mention of the subject : — 

“ The Ferns op Simla.” 

“ The Ferns of Simla are so numerous that the late Sir Henry Collett 
neyer intended to include them in the present work, but he contemplated 
publishing an account of them in a separate volume. He collected 
material for this purpose, and 1 have before me a list of seventy-one 
species collected by him in one season. As may be seen from the 
Bibliography at p. Ixvii, several other persons have made a special 
study of this class of plants, and Colonel Beddome’s Handbook may be 
mentioned as the best available work for naming the Ferns of Simla, 
Although descriptions could not be given, I have considered it desirable 
to append a complete list of the species hitherto discovered in the 
District of Simla. I am indebted to Mr. 0. W. Hope for this list, and 
I present it entirely on his authority. In addition to his own very rich 
collection, it embodies the results of several collectors whose names are 
not mentioned in connection with the flowering plants. Among them 
are General Blair, Mr. T. Bliss, Mr. E, W. Trotter, and the late 
Mr. H. F. Blandford, F.R.S. 

[Here follows rns List.] 

“’This gives a total of 124 species belonging to twenty-three genera, 
as against sixteen genera and thirty-seven species in the British Islands, 
and twenty-seven species in the county of Sussex, which has a larger 
area than Simla, as here understood— a rich fern flora indeed !' 
With the exception of the Gramimm (133 species) ferns are more 
numerous than any Natural Order of flowering plants in the Flora of 
Simla.’’- 

^ 5. In the Introduction I said that my list admitted 212 species, 16 
of tliem being new. In the course of revision one species has dropped 
out and the number is now 211. The number of new species has fallen 
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to 15, as shown in Abstract I of the List, given above, p. 428^ These 
new ^species are illnstrated by 14 Plates, Besides these 15, 8 species 
are given in Abstract 11 as new to British India, and 26 species 
are new to the limits with which this work deals. In all S5 Plates 
have been given. 

6- I have, adhered to my resolution to give no place in my list to 
so-called varieties, bat — when distinct enough from the so-called types 
to be separately described, -and constant in character-- to give them as 
species. I have, however, struck out from the list of species Asi Unmm 
de7itigerum^ Wall., and have given it as a “ form ’’ of A\ Film-femina^ 
Bornh. (noi F, foemina — as often, and in my Introduction, printed), 
because it varies so much in cutting, (as I came to see) that it is difficult 
to select any specimen of it as a type : all have a strong resemblance to 
A. Filias-femina, though there is a difference from it. Moreover, since 
Clarke and Beddome last wrote, typical A. F.-femina has been found, in 
1891 and 1892, growing in several localities in Kashmir ; and speci- 
mens of older date in the Eew and Saharanpur Herbariums have been 
recognised as typical Butas typical specimens of the species 

have been found distributed, though sparsely, over N.-W. India, in the 
Himalaya, the presence of a form of it in our region is the more easily 
accounted for,' The same change in the position of Nephrodium 
Filix-mas^ as a British India fern, has happened. The researcJties of 
Harris, Trotter, MoDonell, MacLeod, and Duthie have shown that the 
type of this species is not uncommon from Baraui eastward to the South- 
W^t of Kashmir, and that it is to be got in Ghambaj ^and earlier 
specimens' have been recognised as typical, 

7, The figures in Plates XXVII and XXVIH will, I hope, b6' 
found to justify me in breaking up the Aspidium (Polyst.} 

auried^um into four, — it being so far as is known exinvolucrate, (or 
abinvolucrate) and never found in Northern^ India, and the other three, 
placed by recent pteridologists as varieties of it, being abundantly dif- 
ferent in cutting snd venation. The development of cutting, from that 
shown in fig. 1 of Plate XXVII to that of figs. 3 and 4, is remark- 
able. The broad and deeply cut form I and others bad for years 
sorted into quite a different species, namely, Aspidium ( Polyst. } 
aeuleatumy Sw. But the venation and clothing on the under surface of 
the fronds.— of very minute scales— seem to-leave no doubt on the 
sublet. 
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8. The group of Aspidium, hitherto placed as A. {Polyst.) aeulea- 
tum, Sw., and varieties, Nos. 113 to 116 of my list, cannot stand. 
There appears, indeed, to be no good ground for maintaining the name 
A. acnleatum any longer; and it is, in my opinion, inapplicable to any 
Indian plant. Continental botanists seem to use the specific name 
^‘lohatum” instead of “ aeuleatum” ; and squarrosum,’' Don, is an older 
name than “ rufo-barbatum,” Wall., for the common coriaceous shiny 
Indian plant. I have used the specific name “ angulare ” for the softer 
plants, of several different forms, which at one time I thought of setting 
upas A. molle n. sp. One of them is very near A. angulare, but 
generally with different clothing on the stipes and rhachis. The fronds 
of this form vary from about 1 foot to 3 feet in length, and the width 
sometimes exceeds 2 feet, with pinnules deeply cut into as many as 
ten se^^ents. This is what Dr. Christ, in Filioin®, Warburg, Mon- 
sunia,” calls . 4 , angulare, v&x. batjanenais ^ but in the Dehra Dun 
and the Muasooree Himalaya plants of all sizes from 1 foot to 5 feet 
high are to be got, the length and number of segments of the pinnules 
increasing with the size of the plant. 


9. In no case have I seen any -reason to unite with the type any of 
the so-oalled varieties of Nepkrodium (Latirea) Filuc-mas. ; but I 
We put some of ^he less divergent forms under If. parallelogrammum 
Kunze. Nephrodium odontohma (Moore), Bedd., (W. F.-mas mr 
2 normalit, 0. B. Clarke), I now believe, after seeing many more sneoi* 
mens from the Punjab and elsewhere, to be the same as F. pallLm 
Bory, of Soulh-Eastem Europe and Western Asia, of which Mr. Gustav 
Mann was kind enough to get me authentic specimens. I have alwavs 
0 d ibat this plant is quite distinot from N, rigidwn^ Desv,, Mr Ckrl?A’a 
No, 18, p. 828 of ‘his Beview.’ JV; rigidum, Desv., for which he 
gives as a synonym W. pdlidum, Bory, seems to be certainly this 
pWt. And nothing has turned up which makes me more inclined to 
admit any connection of N. marginalum, Wall, (under Aapidum) with 
F. (dongcdum, fl.^nd Gr., or any form of F. F.-ms. 

of Willdenow a, seems to have been designed to include Kunze’s two 
Bvmes-F cchtkodea and F. tyhdea (this latter name should be 
but Kunze himself originated the misprint), I have resolved into 
^origm^ constituents; and as I found that the plant of the North- 
Western Himalaya, which had been oalled F. ockhodes, or F.prolkum 
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always has a markedly creeping and branching rhizome, I have 
separated it as a new species — N* repens^FLoipe, An exactly similar 
character has led to the separation of Polypodium (Phegopteris) late- 
repens (Trotter), Hope, from P. (Pheg.) distansj Don. These two 
instances show the importance of ascertaining and recording the nature 
of the rhizome of a fern. 

11. I have heard nothing but praise of the Plates by which the 
paper is illustrated. Owing to pressure of other work, Mr. N« E. 
Brown had to give up his co-operation, but fortunately I was able to 
get that of Mr. J. N. Fitch, a well-known artist, who had already 
figured many ferns, and he has very zealously and skilfully carried out 
my wishes. The work in Caloutta— the completion of the drawings 
where enlargement was not required, and lithographing the plates — ^has 
given great satisfaction ; latterly it has been very kindly superintended 
by Lieutenant A. T. Gage, I. M. D., who succeeded Dr. Praia as 
Curator of the Calcutta Herbarium. 
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